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(54) IMAGE PROCESSING PROGRAM 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide new image correction 
technology for automatically performing appropriate image 
correction. 

SOLUTION: This image processing program includes a correction 
process pre stage part 391 for applying color fogging correction, 
range correction, main part estimation processing and tone 
correction to an input image 351, a statistical information 
calculating part 393 for generating a color saturation reference 
value and a contour reference value being data that represent 
operator's preference by using an output of the part 391 that 
processes an uncorrected image 353 and a manual correction image 
355, and a correction process post stage part 395 for performing 
color saturation correction processing using the color saturation 
reference value stored in a reference value DB 33 and contour 
emphasis processing using the contour reference value. Processing 
results of the part 395 are stored as an output image 357 in an 
image storage DB 35. 



J: 



x nwm. 



•351 



; 53 

,355 



■35: 



v. 



a* 



393 



L 



-vFit-n ■ ... 



..... t< . . . - ^ 



— 



1&ttffl&mtt){»|t|a 
» Ift « sC fET«^d 1 1 
.SfcttMCtflilLl 



OB 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner s decision of rejection] 

[Kind of final disposal of application other than the 
examiner's decision of rejection or application converted 
registration] 

[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision of 
rejection] 

[Date of requesting appeal against examiner s decision of 
rejection] 

[Date of extinction of right] 



22.12.2005 



http://www1 9.ipdl.ncipi.go jp/PA1 /result/detail/main/wAAAUHaGWrDA41 506984 



2006/04/28 



Searching PAJ 



2/2 <<— is 



Copyright (C); 1 998.2003 Japan Patent Office 



http://www1 9.ipdl.ncipi.gojp/PA1/result/detail/main/wAAAUHaGWrDA41 506984... 2006/04/28 



JP.2003-069846.A [CLAIMS] 



1/1 ^— v 



* NOTICES * . 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] It is a program for amending color fogging about an input image. Said program Are contained in a computer 
to the hue field which serves as criteria among two or more hue fields produced by dividing the range of a hue. The 
amendment reference-value count step which calculates a statistic about the saturation component of said pixel in 
which weighting was carried out by the magnitude of the lightness component of some [ at least ] pixels of said 
input image, and sets up the amendment reference value of said color fogging, The program for performing the 
amendment step which amends said color fogging about each pixel of said input image using said amendment 
reference value. 

[Claim 2] It is a program for carrying out range amendment about an input image. Said program The step which 
detects the high highlights pixel of lightness, and a shadow pixel with the lowest lightness most out of the pixel 
contained in said input image to a computer, So that the ratio of the gradation difference of the value of each color 
component of said highlights pixel and the minimum value which said each color component can take may not 
change So that the ratio of the gradation difference of the highlights pixel aajustment step which changes the value 
of each color component of said highlights pixel according to the appointed highest gradation value, and the value of 
each color component of said shadow pixel and the peak price which said each color component can take may not 
change The shadow pixel acUustment step which changes the value of each color component of said shadow pixel 
according to the appointed minimum gradation value. About said each color component, the value of the color 
component of each pixel of said input image contained by the value of the color component concerned about said 
highlights pixel before conversion from the value of the color component concerned about said shadow pixel before 
conversion concerned The program for performing the step which carries out linear transformation to the value from 
the value of the color component concerned about said shadow pixel after conversion to the value of the color 
component concerned about said highlights pixel after conversion. 

[Claim 3] The step which is a program for carrying out the image processing which specifies an attention part about 
an input image, and divides an input image into two or more fields. The rate of the body warmth pixel concerned is 
calculated by carrying out counting of the body warmth pixel which is a pixel which fulfills the conditions of the body 
warmth set up beforehand about each of two or more of said fields. The step which calculates an average and 
standard deviation of the rate of said body warmth pixel about said two or more fields. When it is judged that the 
field containing the step which judges the existence of the field containing the part presumed to be a person, and 
the part presumed to be said person exists based on the average of the rate of said body warmth pixel The step 
which sets up the significance which expresses the maximum attention part to the field containing the part 
presumed to be said person, and sets up the significance below the significance which expresses said maximum 
attention part based on the value of said standard deviation about the field containing the part presumed except a 
person. The program for performing a computer. 

[Claim 4] It is a program for being a program for carrying out saturation amendment about an input image, and 
performing the saturation amendment step which said program calculates a saturation correction factor using the 
saturation amendment reference value which expresses an operators saturation amendment inclination in a 
computer as the step which calculates the statistic about the saturation of each pixel of said input image, and the 
statistic about said saturation, and carries out saturation amendment with the saturation correction factor 
concerned. 

[Claim 5] It is a program for performing profile emphasis amendment about an input image. Said program The step 
which generates a smoothing image by carrying out data smoothing to the processing image which becomes a 
computer from the lightness component of said input image, The step which generates a subtraction image by 
calculating the difference of said processing image and said smoothing image. The multiplier count step which 
calculates a profile emphasis correction factor based on the step which calculates the statistic about the pixel value 
of said subtraction image, and the statistic about the profile emphasis amendment reference value showing an 
operator s profile emphasis amendment inclination, and the pixel value of said subtraction image. The program for 
performing the step which generates an output image by said profile emphasis correction factor s amending each 
pixel value of said subtraction image, and adding with the pixel value to which said processing image corresponds. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to an automatic image amendment technique 

in more detail about an image processing technique. 

[0002] 

[Description of the Prior Art] Conventionally, applying a trial-and-error method manually, the special operator who 
has knowledge about image amendment gave to the image which received amendment of various classes, and was 
making the image quality improvement There are tone amendment which adjusts the color fogging amendment which 
removes the bias concerned, the range amendment which aajusts the range which a pixel value can take, the 
brightness of a pixel, and contrast when there are various classes of image amendments, a color is attached to the 
whole image and there is a bias of a color on the whole, saturation amendment which aajusts the vividness of an 
image, profile emphasis amendment which improves the acute nature of an image. 

[0003] In the Prior art of color fogging amendment, the correction reference and the amount of amendments of 
color fogging are presumed, and are amended in many cases, using the presumed amount of amendments uniformly 
for the whole hue of an image. However, for example in Y hue fields and G hue fields, since distribution of a 
saturation value differed greatly, when the amount of amendments was presumed from the whole color space 
according to such an approach, there was a fault that precision will fall remarkably. 

[0004] Moreover, the following techniques are indicated by JP.2000-13626.A, for example. Namely, in case color 
fogging amendment is performed to the pixel of an input image, the presumed amount of amendments is used 
uniformly for the whole phase of an image by using it, adjusting the amount of amendments by making a gap of the 
hue used as the criteria of amendment and the phase value of a pixel into weight. For example, if a technique given 
[ this ] in an official report is used when the color distribution before a dotted line amending is shown in a LCH 
(lightness, saturation, and hue) flat surface and the arrow head shows the direction of color fogging, as shown in 
drawing 44 , the color distribution before amendment will be moved to a location as shown as a continuous line as it 
is. However, since the color field A which has not carried out color fogging from the first was moved to the location 
of field A', saturation and a hue changed a lot the color of an image faded partially, it bled, and there was a fault to 
carry out 

[0005] The conventionally following approaches were used about range amendment That is, the highlights pixel 
value and shadow pixel value for which it wishes beforehand are decided, and it searches for the highlights pixel 
which is a pixel with the highest lightness, and the shadow pixel which is a pixel with the lowest lightness out of an 
input image. And the highlights pixel for which it searched is changed into a highlights pixel value, and the shadow 
pixel for which it searched is changed into a shadow pixel value, and about the pixel which has a pixel value between 
the value of the highlights pixel for which it searched, and the value of a shadow pixel, proportion is carried out to 
linearity and it changes into the pixel value between a highlights pixel value and a shadow pixel value. 
[0006] When the input image was a monochrome image which has only the lightness component although it was 
satisfactory, since color balance was not taken into consideration when it is a color picture, the problem had arisen 
also by the above-mentioned approach. That is, when an image is expressed by RGB (the red who is the three 
primary colors of light, green, blue), and carries out range amendment at each component of RGB according to the 
above-mentioned approach and the pixel which has a color, for example, a highlights pixel, is yellow (it is = (RGB) 
(200,200.100) when expressed with a pixel value), the phenomenon in which the pixel value of each RGB will become 
high (RGB= (255,255,255)), and a color will become white will arise. 

[0007] For this reason, although there is also a method of performing range amendment, with the ratio of RGB 
maintained in order to maintain color balance In the case as it has the quite high pixel value (bright red (for example, 
RGB= (200,150,150))) in the pixel value which the pixel value of a shadow pixel can take Red in whom redness has 
faded, for example since the difference of each component of RGB becomes small only by maintaining the ratio of 
RGB (it was to become RGB= (100, 75, 75) etc., also when MERIHARI of an input image faded.) 
[0008] Moreover, for example by JP.8-32827.A, when the image for range amendment is a color, a color picture is 
changed into a LCH format and range amendment is performed about L and C. In this case, since it may come out of 
the color space which can express a pixel value, the approach of performing color-gamut compression and pushing 
in a pixel value in a predetermined color space is indicated. Although a color-balance is maintained by this approach 
and range amendment is possible, if the pixel after range amendment judges whether it enters in a predetermined 
color space and is not contained, there is a problem that the activity which pushes in a pixel value in a color space 
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is needed for an excess. Moreover, since image photography equipments, such as a digital camera, have become 
common in recent years and the input image is expressed by RGB in many cases, when using an approach like this 
official report, the cost which changes RGB into LCH will also start too much. 

[0009] Moreover, it is desirable to carry out gradation amendment so that it carries out image processings, such as 
a gradation amendment curve, so that the brightness and gradation of a person part may be prepared about the 
image for which neither brightness nor contrast is suitable, if an input image is an image which makes a person a 
subject, and the brightness and gradation of the part liable to crushing may be prepared black by the backlight, if it 
is the image of a backlight condition. For example, JP,3018914,B is indicating recognition of the subject part of an 
image, and the gradation amendment approach. That is, an image is divided into two or more small fields, analysis of 
a person and analysis of a backlight are performed, an input image is classified into four sorts (♦♦/nothing, and 
♦♦/nothing should put together), and the person degree and backlight degree of a whole image are computed. [ of a 
portrait image ] [ of a backlight image ] Moreover, the last gradation amendment curve is computed by acquiring the 
weight value (person reliability, and backlight reliability, other reliability of an image) currently calculated beforehand, 
and carrying out sum-of-products count of the form and weight value of three sorts (the object for person 
amendment, the object for backlight amendment, for [ other ] amendment of an image) of gradation amendment 
curves which had been prepared beforehand. However, by this approach, since the degree of a person or a backlight 
is guessed about the whole image and the gradation amendment curve is created, even if it divides an input image 
into a small field with much trouble and performs image analysis, the part of that person or backlight is not 
pinpointed. Therefore, the case where it is not amended about the image for which neither brightness nor contrast is 
suitable by the gradation which the part of a person or a backlight wishes even if an image is judged to be a person 
and a backlight arises. 

[0010] Moreover, although the technique which automates an operator's activity is being developed in recent years, 
in order to disregard liking and inclination of the operator at the time of image amendment and to amend uniformly, 
the case where the result of automatic image amendments, such as saturation amendment and profile emphasis 
amendment, differs from what is made into an operator s purpose greatly will arise. 
[0011] 

[Problem(s) to be Solved by the Invention] As stated in the top, the suitable automatic image amendment technique 
did not exist conventionally. 

[0012] Therefore, the purpose of this invention is offering the new image amendment technique of performing 
suitable image amendment automatically. 

[0013] Moreover, the purpose of this invention is offering the new image amendment technique of performing image 

amendment with a more high precision automatically. 

[0014] 

[Means for Solving the Problem] the 1st voice of this invention — the saturation component of the above- 
mentioned pixel in which weighting was carried out by the magnitude of the lightness component of some [ at least ] 
pixels of the input image contained to the hue field which serves as criteria among two or more hue fields produced 
when the approach of amending color fogging about the input image applied like divides the range of a hue — a 
statistic (for example, it setting in the gestalt of operation the average.) However, you may be the mode etc. It 
calculates and the amendment reference-value count step which sets up the amendment reference value of color 
fogging, and the amendment step which amends color fogging about each pixel of an input image using an 
amendment reference value are included. 

[0015] Thereby, highly precise color fogging amendment can be automatically performed now. That is, in order to 
use only the pixel contained to the hue field used as criteria rather than to use all the pixels of an input image for 
calculating the amendment reference value of color fogging in the 1st mode of this invention, the data about the 
pixel which is not desirable can be removed to count of an amendment reference value, and the precision of an 
amendment reference value improves. Moreover, since big weighting about a desirable pixel can be performed, the 
precision of an amendment reference value improves more weighting small about the pixel which is not desirable to 
count of an amendment reference value in order to use the saturation component in which weighting was carried 
out by the magnitude of the lightness component of a pixel. 

[0016] The approach of carrying out range amendment about the input image concerning the 2nd mode of this 
invention So that the ratio of the gradation difference of the step which detects the high highlights pixel of lightness 
and a shadow pixel with the lowest lightness most, and the value of each color component of a highlights pixel and 
the minimum value which each color component can take may not change out of the pixel contained in an input 
image So that the ratio of the gradation difference of the highlights pixel actfustment step which changes the value 
of each color component of a highlights pixel according to the appointed highest gradation value, and the value of 
each color component of a shadow pixel and the peak price which each color component can take may not change 
The shadow pixel adjustment step which changes the value of each color component of a shadow pixel according to 
the appointed minimum gradation value. About each color component, the value of the color component of each 
pixel of the input image contained by the value of the color component concerned about the highlights pixel before 
conversion from the value of the color component concerned about the shadow pixel before conversion concerned 
The step which carries out linear transformation to the value from the value of the color component concerned 
about the shadow pixel after conversion to the value of the color component concerned about the highlights pixel 
after conversion is included. 

[001 7] Thereby, suitable range amendment can be automatically performed now. Thus, the value of each color 
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component of a highlights pixel is changed according to the appointed highest gradation value so that the ratio of 
the gradation difference of the value of each color component of a highlights pixel and the minimum value which 
each color component can take may not change. Moreover, in order to change the value of each color component of 
a shadow pixel according to the appointed minimum gradation value so that the ratio of the gradation difference of 
the value of each color component of a shadow pixel and the peak price which each color component can take may 
not change. From amendment before. MERIHARI attaches a highlights pixel and a shadow pixel, the further remaining 
pixels can be stuffed into assignment within the limits, and they can put them in without processing. 
[0018] The image-processing approach concerning the 3rd mode of this invention of specifying an attention part 
about an input image About the step which divides an input image into two or more fields, and each of two or more 
fields The step which calculates the rate of the body warmth pixel concerned and calculates an average and 
standard deviation of the rate of a body warmth pixel about two or more fields by carrying out counting of the body 
warmth pixel which is a pixel which fulfills the conditions of the body warmth set up beforehand. When it is judged 
that the field containing the step which judges the existence of the field containing the part presumed to be a 
person, and the part presumed to be a person exists based on the average of the rate of a body warmth pixel The 
step which sets up the significance which expresses the maximum attention part to the field containing the part 
presumed to be a person, and sets up the significance below the significance which expresses the maximum 
attention part based on the value of standard deviation about the field containing the part presumed except a 
person is included. 

[0019] The field containing the part presumed to be a person by this can be pinpointed, by next processing, the 
contents of processing can be changed about the field concerned, or weighting can be carried out now according to 
significance. 

[0020] Moreover, the image-processing approach concerning the 4th mode of this invention of specifying an 
attention part about an input image About the step which divides an input image into two or more fields, and each of 
two or more fields, average lightness. By carrying out counting of the cloud pixel which is a pixel which fulfills the 
conditions of the empty pixel which is a pixel which fulfills the conditions of the empty set up beforehand, and the 
clouds set up beforehand, respectively, an empty pixel reaches comparatively and the rate of a cloud pixel is 
calculated The step which calculates the average and standard deviation of average lightness about two or more 
fields, The step which judges [ of the rate of an empty pixel, and the rate of a cloud pixel ] at least whether an input 
image is in a backlight condition based on either in the average of average lightness and average lightness and 
standard deviation, and a list, When an input image is judged to be in a backlight condition Reach comparatively, and 
it is comparatively alike and the significance which expresses the maximum attention part about the part which is an 
empty pixel although it is not an umbra by the part and backlight which are presumed to be an umbra by the 
backlight based on the average of average lightness and average lightness, which is a cloud pixel, and which is 
presumed to be except clouds and empty more is set up. About other parts, the step which sets up a significance 
lower than the significance showing the maximum attention part is included. 

[0021] The part which is considered to be important in an input image by this, and is presumed to be an umbra by 
the backlight can be specified, by next processing, the contents of processing can be changed about the field 
concerned, or weighting can be carried out now according to significance. In case the lightness average which more 
specifically serves as criteria which determine a required parameter in tone amendment, and the value of lightness 
standard deviation are calculated, weighting is carried out with significance, lightness is averaged or lightness 
standard deviation is calculated. Thereby more suitable tone amendment can be carried out now. 
[0022] the 5th voice of this invention — the approach of carrying out saturation amendment about the input image 
applied like calculates the statistic about the saturation of each pixel of an input image, calculates a saturation 
correction factor using the step stored in storage, and the saturation amendment reference value and the statistic 
about saturation showing an operator's saturation amendment inclination, and contains the saturation amendment 
step which carries out saturation amendment with the saturation correction factor concerned. 
[0023] Thus, since the saturation amendment reference value showing an operator's saturation amendment 
inclination is used, amendment doubled with liking of an operator can be performed. 

[0024] The approach of performing profile emphasis amendment about the input image concerning the 6th mode of 
this invention The step which generates a smoothing image by carrying out data smoothing to the processing image 
which consists of a lightness component of an input image, The step which generates a subtraction image by 
calculating the difference of a processing image and a smoothing image, The step which calculates the statistic 
about the pixel value of a subtraction image, and is stored in storage, The multiplier count step which calculates a 
profile emphasis correction factor based on the statistic showing an operator's profile emphasis amendment 
inclination about a profile emphasis amendment reference value and the pixel value of a subtraction image, The step 
which generates an output image is included by a profile emphasis correction factor's amending each pixel value of a 
subtraction image, and adding with the pixel value to which a processing image corresponds. 
[0025] Thus, since the profile emphasis amendment reference value showing an operator's profile emphasis 
amendment inclination is used, amendment doubled with liking of an operator can be performed. 
[0026] In addition, an above-mentioned approach can be enforced by the program and this program is stored in a 
storage or storage, such as a flexible disk, CD-ROM. a magneto-optic disk, semiconductor memory, and a hard disk. 
Moreover, it may be distributed through a network etc. In addition, an in-between processing result is stored 
temporarily by memory. 
[0027] 
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[Embodiment of the Invention] The system configuration Fig. concerning the gestalt of the 1 operation of this 
invention to drawing 1 is shown. In the system shown in drawing 1 . in the network 1 which is LAN (Local Area 
Network) etc. The image input control unit 9 which incorporates input image data from the scanner 93 which 
digitizes the photograph photoed with the digital camera 91 which photos an image and outputs digital image data, 
the analog camera (film camera), etc.. The image data server 3 which carries out main processing in the gestalt of 
this operation. Processings for printing (for example, halftone dot-ized processing of a multiple-value image etc.) are 
performed to the image data [ finishing / processing ] which was connected to the plotter 111 for printing print data, 
and received from the image data server 3. 1 or two or more manual amendment image creation terminals 5 for the 
plotter control 1 1 which transmits print data to a plotter 111. and an operator performing image amendment 
manually to the image data before automatic amendment, and transmitting manual amendment image data to the 
image data server 3. 1 which performs an image amendment command, an output command, etc. to the image data 
server 3, or two or more directions terminals 7 are connected. 

[0028] The image data server 3 includes OS (Operating System)31, an application program 37, and the image- 
processing program 39 that carries out main processing concerning the gestalt of this operation. The statistical 
information of the saturation and the profile which were computed by OS31 from the manual amendment image 
received from the manual amendment image creation terminal 5. and the image before amendment, and the 
reference value DB33 which stores a saturation reference value, a profile reference value, etc. in a list The image 
storing DB35 which stores image data, such as data of the input image received from the image input control unit 9. 
data of the image processed by the image-processing program 39, and data of the manual amendment image 
generated with the manual amendment image creation terminal 5. is included. Moreover, an application program 37 is 
a program which is the interface of the directions terminal 7, the manual amendment image creation terminal 5. and 
the image data server 3, or carries out auxiliary processing of the image-processing program 39. 
[0029] In the system shown in drawing 1 , the image data inputted through the image input control unit 9 from the 
digital camera 91 or the scanner 93 is stored in the image storing DB35 of the image data server 3. An operator 
performs manual amendment to the image (image before amendment) stored in the image storing DB35, and makes 
the created manual amendment image store in the image storing DB35 using the manual amendment image creation 
terminal 5. Using the image and manual amendment image before amendment, the image-processing program 39 
calculates a saturation reference value and a profile reference value in the statistical information list of saturation 
and a profile, and stores them in a reference value DB33. Moreover, an operator directs to carry out amendment 
processing described in detail below about the input image stored in the image storing DB35 using the directions 
terminal 7 to the image data server 3. The image-processing program 39 of the image data server 3 reads an input 
image from the image storing DB35, and carries out amendment processing described in detail below. Under the 
present circumstances, it may process using the information stored in the reference value DB33. The image data 
after the amendment which processing of the image-processing program 39 ended is outputted to plotter control 11, 
when an operator directs with the directions terminal 7. Plotter control 1 1 changes the image data after amendment 
into print data, and a plotter 111 prints the print data concerned. 

[0030] The functional block diagram of the image-processing program 39 is shown in drawing 2 . The pre-stage 391 
of amendment processing which processes in the image-processing program 39 to the input image 351 stored in the 
image storing DB35, and the image 353 before amendment. It processes using the image 353 before amendment 
after being processed by the manual amendment image 355 and the pre-stage 391 of amendment processing which 
were stored in the image storing DB35. The statistical information calculation section 393 which stores the 
saturation average (Te-calcium) and the profile average (|L|a) in a reference value DB33, It processes using the 
reference value stored in the processing result and reference value DB33 by the pre-stage 391 of amendment 
processing, and the post-stage 395 of amendment processing which stores in the image storing DB35 the output 
image 357 which it is as a result of processing is included. In addition, from the saturation average about two or 
more images, and the profile average, the statistical information calculation section 393 calculates a saturation 
reference value (Te-alICa) and a profile reference value (all|L|a). and stores them in a reference value DB33. 
[0031] The functional block diagram of the pre-stage 391 of amendment processing is shown in drawing 3 . The pre- 
stage 391 of amendment processing contains the color fogging amendment section 200, the range amendment 
section 202, the principal part part presumption section 204, and the tone amendment section 206. The input image 
351 is inputted into the color fogging amendment section 200, and if the processing result of the color fogging 
amendment section 200 may be stored in the image storing DB35, it may be inputted into the range amendment 
section 202. If the processing result of the range amendment section 202 may be stored in the image storing DB35, 
it may be inputted into the principal part presumption section 204. If the processing result of the principal part 
presumption section 204 may be stored in the image storing DB35, it may be inputted into the tone amendment 
section 206. If the processing result of the tone amendment section 206 may be stored in the image storing DB35 
as a pre-stage output image 359 of amendment processing, it may be outputted to the post-stage 395 of 
amendment processing. 

[0032] The functional block diagram of the post-stage 395 of amendment processing is shown in drawing 4 . The 
post-stage 395 of amendment processing contains the saturation amendment section 208 and the profile emphasis 
section 210. The saturation amendment section 208 performs saturation amendment using the pre-stage output 
image 359 of amendment processing, and the saturation reference value stored in the reference value DB33, and 
stores a processing result in the image storing DB35, or outputs it to the profile emphasis section 210. The profile 
emphasis section 210 performs profile amendment using the processing result of the saturation amendment section 



http://www4.ipdl. ncipi.gojp/cgi-bin/tran^web,cgi_eije 



2006/04/28 



V JP,2003-069846,A [DETAILED DESCRIPTION] 



5/26 is 



208. and the profile reference value stored in the reference value DB33, and stores it in the image storing DB35 by 
using a processing result as an output image. 

[0033] The processing flow of the image-processing program 39 shown in drawing 5 at drawing 1 is shown. First, 
color fogging amendment processing by the color fogging amendment section 200 is carried out using the input 
image 351 stored in the image storing DB35 (step SI). Next, range amendment processing by the range amendment 
section 202 is carried out using the result of color fogging amendment processing (step S3). And principal part 
presumption processing by the principal part presumption section 204 is carried out using the result of range 
amendment processing (step S5). Moreover, tone amendment is carried out by the tone amendment section 206 
using the result of principal part presumption processing (step S7). Furthermore, saturation amendment processing 
is carried out by the saturation amendment section 208 using the saturation reference value stored in the result of 
tone amendment processing, and the reference value DB33 (step S9). Finally, profile emphasis processing is carried 
out by the profile emphasis section 210 using the profile reference value stored in the result of saturation 
amendment processing, and the reference value DB33 (step S11). The processing result of profile emphasis 
processing is stored in the image storing DB35. 
[0034] Hereafter, each step of drawing 5 is explained to a detail. 

[0035] 1. Explain color fogging amendment processing using color fogging amendment drawing 6 thru/or drawing 14 . 
In addition, although the case where each color component RGB inputs into the color fogging amendment section 
200 the color picture which are the level values 0-255 is explained, this invention is not limited to this. 
[0036] The processing flow of color fogging amendment processing is shown in drawing 6 . First, the color fogging 
amendment section 200 sets up the maximum saturation table (step S21). At this step, the color space which uses 
as a component the lightness L which takes the range of the level values 0-255 first, for example, Hue H, and 
saturation C is divided into six hue fields Hi of RGBCMY (red (Red), green (Green) blue (Blue). C (cyanogen (cyan)), 
M (Magenta (magenta)), Y (yellow (yellow))). 6 is an example and is not limited to this. Moreover, each hue field It 
divides into the field hi by the side of the highlights with larger lightness about the color which exists in Hi than the 
lightness value Li of the color which has the maximum saturation, and the field sd by the side of the shadow whose 
lightness value is below Li. That is, the color space of LCH is divided into the field T of 12. 

[0037] This condition is shown in drawing 7 . As shown in drawing 7 , in LCH space, it expresses with the merits and 
demerits of the segment which lengthened the size of saturation C from the core of a circle to radial, Hue H is 
expressed with the angle of rotation of a circle, and the size of Lightness L is expressed with the height in a 
cylindrical medial axis. Hue H is divided into the Field H1 of C network, B fields H2, M fields H3, R fields H4, Y fields 
H5, and G fields H6 at step SI. Furthermore, the inside of each field Hi is divided into the field hi by the side of 
highlights, and the field sd by the side of a shadow. The lightness value Li used as the criteria of this division will be 
theoretically determined, if it differs for every field Hi, the number of partitions is decided and the range of each hue 
is determined. In drawing 7 , L1 about a field H1 is shown, and a field H1 is divided into the field hi by the side of 
highlights, and the field sd by the side of a shadow. Although the field by the side of highlights and the field by the 
side of a shadow are shown [ H1 ] on account of explanation, it is divided about all the fields Hi. 
[0038] At step S1, the maximum saturation table as shown, for example in drawing 8 is generated, and data are 
memorized. The column 801 of a hl/sd flag which sets [ in the case of the column 800 of a field number, and the 
field by the side of highlights ] 2 to the maximum saturation table of drawing 8 R> 8 for 1 in the case of the field by 
the side of a shadow. The column 802 of the hue region for storing the range of the hue angle of a field, and the 
column 803 of the lightness region for storing the range of the lightness value of a field. The column 804 for 
memorizing the lightness value Li of the color which has the maximum saturation of a field, The column 805 of the 
number of pixels for storing the number of pixels of the input image belonging to a field, The column 806 of the most 
flags which stores 02 when the number of pixels which belongs 01 about the field by the side of a shadow when the 
number of pixels which belongs about the field by the side of highlights is max is max. The column 807 for storing 
the average hue HUa of the pixel of an input image or HLa and the column 808 for storing the average conversion 
saturation CUa of the pixel of an input image or CLa are included. Data are stored in the column 800 of a field 
number, the column 801 of a hl/sd flag, the column 802 of a hue region, the column 803 of a lightness region, and 
the column 804 for memorizing the lightness value Li of the color which has the maximum saturation at step SI. 
[0039] Returning to explanation of drawing 6 , then, the color fogging amendment section 200 sets up the weight 
function in the field hi by the side of highlights, and the field sd by the side of a shadow (step S23). A weight 
function is used at steps S41 and S45 explained later. The formula of the weight function in the field hi by the side 
of highlights is as follows. 
F(L)=Fi(L)=(L-Li)2/(255-Li)2 (1) 

L is the lightness value of each pixel. Li is the lightness value of the color which has the maximum saturation in Field 
Hi. 

[0040] Moreover, the formula of the weight function in the field sd by the side of a shadow is as follows. 
G(L)=Gi(L)=L2/Li2 (2) 

L is the lightness value of each pixel. Li is the lightness value of the color which has the maximum saturation in Field 
Hi. 

[0041] The graph about weight function F (L) and G (L) is shown in drawing 9 . In drawin g 9 , an axis of ordinate is 
Lightness L and an axis of abscissa is a weight value (0.0-1.0). A weight value is set to 0 when it is the lightness 
value Li of a color with the maximum saturation of the hue field Hi with Lightness l_ and it is set to 1 in the 
maximum lightness and the minimum lightness. Although it is not necessary to be necessarily a quadratic function 
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like (1) type and (2) types, it is necessary to fulfill the above conditions. As shown in the right-hand side of drawin g 
10 , when the value of the saturation of a certain hue field Hi becomes the largest at the time of the lightness value 
Li of a color with the maximum saturation of the hue field Hi concerned and using such a weight function 
approaches the maximum lightness and the minimum lightness, the value of saturation is because it becomes low. 
That is, since the pixel near lightness value Li has high possibility that a lightness value is the pixel of coloring from 
the first, the possibility of color fogging is low and unsuitable for presumption of the amount of amendments of color 
fogging. Therefore, as shown in the drawing 10 left-hand side, a lightness value makes a weight value low about the 
pixel near lightness value Li. Moreover, about a pixel with the lightness value near the maximum lightness or the 
minimum lightness, it is the high pixel of the possibility of color fogging, and a weight value is enlarged and it is 
positively used for calculation of the amount of amendments of a color fogging. 

[0042] In addition, about step S21 and step S23, as long as the number of fields was decided, you may carry out 
beforehand and may carry out for every processing of an input image. 

[0043] Returning to the processing flow of drawing 6 , the color fogging amendment section 200 reads the input 
image which should be processed from the image storing section 35 (step S25). changes the color space of an input 
image into LCH space with Lightness L, Hue H, and the dimension of saturation C from RGB space, and acquires 
Lightness L, the saturation C. and Hue H of each pixel (step S27X Lightness U the saturation C. and Hue H of each 
acquired pixel are stored in a pixel table. An example of a pixel table is shown in d rawin g 1 1 . In the case of the pixel 
table shown in drawing 1 1 , the column 1100 of a pixel identifier, and the column 1101 of Lightness U The column 
1 102 of saturation C, the column 1 103 of Hue H, and the column 1 104 of the field for storing the number of the field 
where the pixel concerned belongs. The column 1 105 showing the field hi (it expresses by "1") by the side of 
highlights or the field sd (it expresses by "2") by the side of a shadow of a hl/sd flag, the column 1 106 of the 
conversion saturation CU and CL, Hue HU or the column 1107 of HL, and the column of the column 1108 of 
amendment saturation are prepared. Data are stored in the column 1100 of a pixel identifier, the column 1101 of 
Lightness L, the column 1102 of saturation C, and the column 1103 of Hue H at step S27. 

[0044] Next, the color fogging amendment section 200 is read from the lightness L of one pixel, saturation C, and 
the pixel table of Hue H (step S29). And it judges whether saturation C is five or more, and it is 30 or less (step 
S30). It is for not taking into consideration about the pixel of too much low or high saturation here. In the case of 
the pixel to which saturation C exceeds less than 5 and 30, it shifts to the following pixel (step S33), and returns to 
step S29. On the other hand, when saturation C is 5 or more and 30 or less, the field where the pixel concerned 
belongs is identified and the number of pixels is counted about the field concerned (step S35). That is, the number 
of the field which detects and belongs [ whether the pixel concerned belongs to which field from the hue region and 
lightness region (the column 802 of a hue region and column 803 of a lightness region) of each field specified on the 
maximum saturation table and } is registered into the column 1 104 of the field of a pixel table from Hue H and 
Lightness L of the pixel concerned. It registers with the column 1 105 of the hl/sd flag of a pixel table also about to 
any it shall belong between the field by the side of highlights, and the field by the side of a shadow in the case of 
the registration to a pixel table. Furthermore, the count of the number of pixels of a field to which the pixel 
concerned belongs is incremented one time. The value of this count is stored in the column 805 of the number of 
pixels of the maximum saturation table. 

[0045] And it judges whether all pixels were processed (step S37). When an unsettled pixel exists, it shifts to step 
S33, and it shifts to the processing about the following pixel. 

[0046] On the other hand, when processing is completed about all pixels, the color fogging amendment section 200 
identifies number field hl-max of the most pixels and sd-max in the field hi by the side of highlights, and the field sd 
by the side of a shadow (step S39). This should just compare the numeric value stored in the column 805 of the 
number of pixels of the maximum saturation table with every [ in which it was stored by the column 801 of a hl/sd 
flag ] value (1 or 2). And 02 is stored in the line of the field of the column 806 of the most flags of the maximum 
saturation table, when number field hl-max of the maximum pixels in the field by the side of highlights is identified 
and number field sd-max [ in / for 01 / the field by the side of a shadow ] of the maximum pixels is identified in the 
line of the field of the column 806 of the most flags of the maximum saturation table. In the example of drawing 8 , 
the field number 1 is number field hl-max of the maximum pixels by the side of highlights, and the field number 6 is 
number field sd-max of the maximum pixels by the side of a shadow. This number field hl-max of the maximum 
pixels and sd-max serve as a field used as the criteria at the time of calculating the amount of amendments of the 
saturation by color fogging. 

[0047] As shown in drawing 1 2 . unlike saturation distribution of Y hue fields ( drawing 1 2 left-hand side), and 
saturation distribution of G hue fields ( drawi ng 1 2 right-hand side), the lightness values LY and LG of the color 
which has especially the maximum saturation are completely different. Since the lightness values Li which have the 
maximum saturation for every hue field differ as shown by drawing 12 when the amount of amendments of color 
fogging is computed from the whole hue, many pixels with possibility high from the first that color fogging is the pixel 
of little coloring will be used, and the precision of the amount of amendments of color fogging falls. Therefore, with 
the gestalt of this operation, the amount of amendments of saturation will be calculated only using the pixel 
belonging to the number field of the maximum pixels. 

[0048] Next, the color fogging amendment section 200 calculates the average hue HUa about all the pixels belonging 
to number field hl-max of the maximum pixels by the side of highlights (step S41). Number field hl-max of the 
maximum pixels is detected by reading the line by which 01 is stored in the column 806 of the most flags of the 
maximum saturation table. And the pixel which scans the column 1 104 of the field of a pixel table and belongs to 
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number field hl-max of the maximum pixels is detected, and the value of the hue H stored in the column 1103 of 
Hue H is stored in the column 1 107 of hue HU/HL And the value stored in the column 1 107 of hue HU/HL is added 
about all the pixels belonging to number field hl-max of the maximum pixels, and it ** with the number of pixels. And 
the calculated average hue HUa is stored in the column 807 of average hue HUa/HLa of the line (line by which 01 is 
stored in the column 806 of the most flags) of number field hl-max of the maximum pixels of the maximum 
saturation table. 

[0049] And the color fogging amendment section 200 calculates the conversion saturation CU using weight function 
F (L) expressed with (1) type set up in step S23 about each pixel belonging to number field hhmax of the maximum 
pixels by the side of highlights. And the average conversion saturation CUa of the conversion saturation CU is 
calculated (step S43). The conversion saturation CU is calculated by the following formulas. 
CU=CxF (L) (3) 

The color fogging amendment section 200 detects number field hl-max of the maximum pixels by reading the line by 
which 01 is stored in the column 806 of the most flags of the maximum saturation table. And the pixel which scans 
the column 1 104 of the field number of a pixel table, and belongs to number field hl-max of the maximum pixels is 
detected, by changing the value of the saturation C stored in the column 1102 of saturation C according to (3) 
types using Lightness L the conversion saturation CU is acquired and the value of the conversion saturation CU is 
stored in the column 1 106 of conversion saturation CU/CL And the value stored in the column 1 106 of conversion 
saturation CU/CL is added about all the pixels belonging to number field hl-max of the maximum pixels, and it ** 
with the number of pixels. And the calculated average conversion saturation CUa is stored in the column 808 of 
average conversion saturation CUa/CLa of the line (line by which 01 is stored in the column 806 of the most flags) 
of number field hl-max of the maximum pixels of the maximum saturation table. 

[0050] For example, it is calculated, as color fogging by the side of highlights shown to drawing 8 in (3) types and it 
was called HUa=30 degree and CUa=10. This is carrying out color fogging of the color fogging by the side of 
highlights to the orange tint from 30 degrees of hues, i.e., red, in the LCH color space, and the strength serves as 
the saturation value 10. 

[0051] Moreover, the color fogging amendment section 200 calculates the average hue HLa about all the pixels 
belonging to number field sd-max of the maximum pixels by the side of a shadow (step S45). Number field sd-max of 
the maximum pixels is detected by reading the line by which 02 is stored in the column 806 of the most flags of the 
maximum saturation table. And the pixel which scans the column 1104 of the field number of a pixel table, and 
belongs to number field sd-max of the maximum pixels is detected, and the value of the hue H stored in the column 
1103 of Hue H is stored in the column 1107 of hue HU/HL And the value stored in the column 1107 of hue HU/HL 
is added about all the pixels belonging to number field sd-max of the maximum pixels, and it ** with the number of 
pixels. And the calculated average hue HLa is stored in the column 807 of average hue HUa/HLa of the line (line by 
which 02 is stored in the column 806 of the most flags) of number field sd-max of the maximum pixels of the 
maximum saturation table. 

[0052] And the color fogging amendment section 200 calculates the conversion saturation CL using weight function 
F (L) expressed with (2) types set up in step S23 about each pixel belonging to number field sd-max of the 
maximum pixels by the side of a shadow. And the average conversion saturation CLa of the conversion saturation 
CL is calculated (step S47). The conversion saturation CL is calculated by the following formulas. 
CL=CxG (L) (4) 

The color fogging amendment section 200 detects number field sd-max of the maximum pixels by reading the line by 
which 02 is stored in the column 806 of the most flags of the maximum saturation table. And the pixel which scans 
the column 1 104 of the field number of a pixel table, and belongs to number field sd-max of the maximum pixels is 
detected, by changing the value of the saturation C stored in the column 1102 of saturation C according to (4) 
types using Lightness L the conversion saturation CL is acquired and the value of the conversion saturation CL is 
stored in the column 1106 of conversion saturation CU/CL And the value stored in the column 1106 of conversion 
saturation CU/CL is added about all the pixels belonging to number field sd-max of the maximum pixels, and it ** 
with the number of pixels. And the calculated average conversion saturation CLa is stored in the column 808 of 
average conversion saturation CUa/CLa of the line (line by which 02 is stored in the column 806 of the most flags) 
of number field sd-max of the maximum pixels of the maximum saturation table. 

[0053] About step S41 thru/or S47, it is also possible to be able to replace sequence and to perform to 
juxtaposition. Processing shifts to d rawin g 13 through Terminal A. 

[0054] Next, the amendment saturation CC is calculated about all the pixels of an input image, and color fogging is 
removed. The color fogging amendment section 200 reads the data of one pixel (step S48), and carries out the field 
judging of the pixel concerned (step S49). Based on the data stored in the column 1105 of the hl/sd flag of a pixel 
table, if it is a pixel belonging to the field by the side of highlights, it will shift to step S51, and if it is a pixel 
belonging to the field by the side of a shadow, it will shift to step S55. In addition, data are not stored in the column 
1105 of a hl/sd flag when saturation C exceeds less than 5 and 30. Therefore, in that case, based on the lightness 
region and hue region which were stored in the column 802 of the hue region of the maximum saturation table, and 
the column 803 of a tightness region, the value of Lightness L and the value of Hue H which were stored in the 
column 1 101 of Lightness L and the column 1 103 of Hue H judge whether it belongs to which field, and shift to step 
S51 or step S55. 

[0055] When it is judged that it is a field by the side of highlights, the color fogging amendment section 200 
computes angular difference thetaU (0 degree <= theta<=360 degrees) of the hue H of the pixel concerned, and the 
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average hue HUa, and stores it in storage (step S51). That is, the following count is carried out. 
thetaU=H-HUa (5) 

The value of Hue H is read from the column 1 103 of the hue H of a pixel table, the average hue HUa stored in the 
column 807 of average hue HUa/HLa of the line (line by which 01 is stored in the column 806 of the most flags) of 
number field hl-max of the maximum pixels is read, and it calculates according to (5) types. 
[0056] And the amendment saturation CC after color fogging amendment is calculated using further the average 
conversion saturation CUa aajusted using thetaU, and it stores in storage (step S53). That is. the following count is 
carried out. 

CC=C-CUaxcos (thetaU) (6) 

The value of saturation C is read from the column 1 102 of the saturation C of a pixel table, the average conversion 
saturation CUa stored in the column 808 of average conversion saturation CUa/CLa of the line (line by which 01 is 
stored in the column 806 of the most flags) of number field hl-max of the maximum pixels is read, and it calculates 
according to (6) types. 

[0057] Calculating the cosine of angular difference thetaU of Hue H and the average hue HUa means not performing 
color fogging amendment in the perpendicular direction of a color fogging hue include angle. 

[0058] For example, when an input pixel is = (L, C. H) (200 16 or 30 degrees) and are amount HUa=of color fogging 
30 degree, and CUa=10, the input pixel concerned turns into a pixel which carried out color fogging, and the 
saturation after color fogging amendment is set to CC=5. Thus, by decreasing the saturation of an input pixel from 
1 5 to 5, color fogging is removable. After step S53, it shifts to step S59. 

[0059] On the other hand, when it is judged that it is a field by the side of a shadow, the color fogging amendment 
section 200 computes angular difference thetaL (0 degree <= theta<=360 degrees) of the hue H of the pixel 
concerned, and the average hue HLa. and stores it in storage (step S55). That is. the following count is carried out 
thetaL=H-HLa (7) 

The value of Hue H is read from the column 1 103 of the hue H of a pixel table, the average hue HLa stored in the 
column 807 of average hue HUa/HLa of the line (line by which 02 is stored in the column 806 of the most flags) of 
number field sd-max of the maximum pixels is read, and it calculates according to (7) types. 
[0060] And the amendment saturation CC after color fogging amendment is calculated using further the average 
conversion saturation CLa adjusted using thetaL, and it stores in storage (step S57). That is. the following count is 
carried out. 

CC=C-CLaxcos (thetaL) (8) 

The value of saturation C is read from the column 1102 of the saturation C of a pixel table, the average conversion 
saturation CLa stored in the column 808 of average conversion saturation CUa/CLa of the line (line by which 02 is 
stored in the column 806 of the most flags) of number field sd-max of the maximum pixels is read, and it calculates 
according to (8) types. After step S57. it shifts to step S59. 

[0061] And the amendment saturation CC calculated at step S53 or step S57 judges whether it is zero or more 
(step S59). It is referred to as amendment saturation CC=0 at the case of less than zero (step S61). 
[0062] When the amendment saturation CC is zero or more, the amendment saturation CC is recorded after step 
S61 at the column 1108 of the amendment saturation CC of a pixel table (step S63). And it judges whether the color 
fogging amendment section 200 processed all pixels (step S65). When all pixels are not being processed, the data of 
the following pixel are read (step S67), and it returns to step S49. 

[0063] On the other hand, when it is judged that all pixels were processed, based on Lightness L, the amendment 
saturation CC, and Hue H of each pixel stored in the pixel table, it changes into RGB space from LCH space (step 
S69). And the input image after amendment is outputted to the image storing DB35, and is stored (step S71). In 
addition, you may make it output to the range amendment section 202, without outputting to the image storing DB35 
here. 

[0064] Change of the saturation color fogging amendment before and after color fogging amendment is shown in 
drawing 14 . Distribution of the saturation before amendment is expressed with the circle of a dotted line by the 
example of drawing 14 . On the other hand, the saturation distribution after color fogging amendment is shown by 
the continuous line. Color fogging amendment is not performed in the perpendicular direction (dotted line) of the 
direction of color fogging decided by the average hue HUa or HLa. The magnitude of saturation is changed according 
to (6) types or (8) types. 

[0065] Thus, the function which made lightness L weight for presumption of the amount of amendments of color 
fogging is used, and since possibility of being color fogging can carry out by carrying out by the statistic of the 
number field of the maximum pixels, using a high pixel effectively, it becomes accurate presumption. Moreover, 
although the case where precision falls remarkably may arise for example, in Y hue fields and G hue fields which 
were shown in drawing 12 when it presumes from the whole color space since distribution of a saturation value 
differs greatly, this is avoidable with the gestalt of this operation. Furthermore, in case the pixel of an input image is 
amended, it is used by making a gap (thetaU or thetaL) of the criteria hue (the average hue HUa or HLa) of 
amendment and the hue value of a pixel into weight, adjusting the amount of amendments. Although amendment 
processing is performed even to the pixel belonging to the hue which has not carried out color fogging from the first 
by the pixel on an image . the value of a saturation component changes in the unexpected direction , and the color 
of an image fades partially , bleed or the situation to carry out may arise by the conventional method which uses the 
presumed amount of amendments uniformly for the whole hue of an image , this avoids and good image quality 
comes to be acquired with the gestalt of this operation . 
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[0066] 2. Carry out processing whose range amendment section 202 uses and explains drawin g 15 thru/or drawin g 
22 below about the image amended by range amendment color fogging amendment processing. 
[0067] The processing flow of range amendment is shown in drawing 15 . First the range amendment section 202 
records the highlights set point Hdef which the operator inputted beforehand, and the shadow set point Sdef (step 
S81). This highlights set point Hdef and the shadow set point Sdef are set as a range amendment table. An example 
of a range amendment table is shown in drawing 16 . A range amendment table is a table for storing the data about 
the highlights pixel HL with the highest lightness, and the shadow pixel SD with the lowest lightness among the 
pixels of a processing image. 

[0068] The column 1600 of classification to show either the highlights pixel HL or the shadow pixel SD in a range 
amendment table. The column 1601 of the pixel identifier for storing the pixel identifier of the highlights pixel HL or 
the shadow pixel SD, The column 1602 of the red who stores the level values HR and SR of the red of the highlights 
pixel HL or the shadow pixel SD, The green column 1603 which stores the level value HG or SG with green 
highlights pixel HL or shadow pixel SD, The column 1604 of the blue which stores the level values HB and SB of the 
blue of the highlights pixel HL or the shadow pixel SD, The column 1605 of the set point for storing the highlights 
set point Hdef which the operator inputted, or the shadow set point Sdef, The column 1606 of the multiplier for 
storing the correction factors A and B of a highlights pixel or a shadow pixel. The column 1607 of the amendment 
red for storing red level value HR* or red SR' after amendment of a highlights pixel or a shadow pixel, the 
amendment for storing green level value HG' or SG' after amendment of a highlights pixel or a shadow pixel — the 
column 1609 of the amendment blue for storing blue level value HB* or blue SB' after amendment of the green 
column 1608, and a highlights pixel or a shadow pixel is formed. 

[0069] The range amendment section 202 stores the highlights set point Hdef in the line of the highlights pixel HL of 
the column 1605 of the set point of a range amendment table, and stores the shadow set point Sdef in the line of 
the shadow pixel SD of the column 1605 of the set point, respectively. 

[0070] Next, the range amendment section 202 reads the data of a processing image, calculates the lightness value 
of each pixel, and detects the highlights pixel HL with the highest lightness value, and a shadow pixel with the lowest 
lightness value (step S83). From a pixel table, the level value of RGB of each pixel is acquired and the lightness 
value over it is calculated. And the lightness value of each pixel is compared and the pixel identifier of a pixel which 
has the pixel identifier and the minimum lightness of a pixel which have the highest lightness is identified. And the 
pixel identifier of a pixel which has the minimum lightness for the pixel identifier of a pixel which has the highest 
lightness in the line of the highlights pixel HL of the column 1 601 of the pixel identifier of a range amendment table 
in the line of the shadow pixel SD of the column 1601 of a pixel identifier is stored. 

[0071] An example of a pixel table is shown in drawing 1 7 . The column 1700 of the pixel identifier for storing a pixel 
identifier in the example of drawing 1 7 R> 7, as green as the column 1 701 of the red for storing a red (R) level value 
— with the green column 1702 for storing the level value of (G) The column 1703 of the blue for storing a blue (B) 
level value, and the column 1 704 of the amendment red for storing the level value of the red after range amendment 
(R'), the amendment for storing the level value [ being green (G') ] after range amendment — the green column 1705 
and the column 1 706 of the amendment blue for storing the level value of the blue after range amendment (B') are 
formed. 

[0072] Moreover, the range amendment section 202 acquires the RGB component (HR, HG, HB) of the highlights 
pixel HL, and the RGB component (SR, SG, SB) of the shadow pixel SD (step S85). The data (red, green, blue level 
value) of the line concerning the pixel identifier of the highlights pixel HL are read from a pixel table, and it stores in 
the line of the highlights pixel HL of the column 1602 of the red of a range amendment table, the green column 1603, 
and the blue column 1604, respectively. Moreover, the data (red, green, blue level value) of the line concerning the 
pixel identifier of the shadow pixel SD are read from a pixel table, and it stores in the line of the shadow pixel SD of 
the column 1602 of the red of a range amendment table, the green column 1603, and the blue column 1604, 
respectively. 

[0073] In addition, a processing image sets Tmax and the minimum gradation value to Tmin for the highest gradation 
value which can be taken in a RGB color space. Since range width of face of RGB is made into the value of 0 to 255 
as color fogging amendment described, Tmax is set to 255 and Tmin is set to 0. 

[0074] Next, the range amendment section 202 identifies the maximum Hmax of the RGB component (HR, HG, HB) 
of the highlights pixel HL (step S87). Maximum Hmax is identified by comparing the numeric value stored in each of 
the red column 1602, the green column 1603, and the blue column 1604 in the line of the highlights pixel HL of a 
range amendment table. 

[0075] Next, the range amendment section 202 calculates a correction factor A (step S89). A correction factor A is 
calculated by the following formulas. 
A=(Hdef-Tmin)/(Hmax-Tmin) (9) 

The term of Tmin can be disregarded when Tmin is 0. The calculated correction factor A is stored in the line of the 
highlights pixel HL of the column 1606 of a coefficient A/B in a range amendment table. 

[0076] Next, the range amendment section 202 calculates amendment highlights pixel value HR*, HG', and HB* using 
the calculated correction factor A (step S91). This count is performed according to the following formulas. 
HR -Tmin+Ax (HR-Tmin) (10) 
HG -Tmin+Ax (HG-Tmin) (11) 
HB -Tmin+Ax (HB-Tmin) (12) 

The term of Tmin can be disregarded if it is Tmin=0. a count result — the amendment red HR of a range amendment 
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table — it is stored in the line of the highlights pixel HL of the column 1609 of the column 1607 of /SR\ and 'the 
column 1608 of /SG\ and the amendment green HG amendment blue HB' / SB', respectively, moreover, the pixel 
identifier of the highlights pixel HL — using — the column 1704 of the amendment red (R') of a pixel table, and 
amendment — HR\ HG\ and HB* are stored in the line of the highlights pixel identifier of the column [ being green 
(G*) 3 1705 and the column 1706 of amendment blue (B'), respectively. 

[0077] Next, the range amendment section 202 identifies the minimum value Smin of the RGB component (SR. SG, 
SB) of the shadow pixel SD (step S93). The minimum value Smin is identified by comparing the numeric value stored 
in each of the red column 1602. the green column 1603. and the blue column 1604 in the line of the shadow pixel SD 
of a range amendment table. 

[0078] And the range amendment section 202 calculates a correction factor B (step S95). A correction factor B is 
calculated by the following formulas. 
B=(Tmax-Sdef)/(Tmax-Smin) (1 3) 

The calculated correction factor B is stored in the line of the shadow pixel SD of the column 1606 of the coefficient 
A/B of a range amendment table. 

[0079] Next, the range amendment section 202 calculates amendment shadow pixel value SR\ SG\ and SB' using 
the calculated correction factor B (step S97). This count is performed according to the following formulas. 
SR-Tmax-Bx (Tmax-SR) (14) 
SG'=Tmax-Bx (Tmax-SG) (15) 
SB'=Tmax-Bx (Tmax-SB) (16) 

a count result — the amendment red HR of a range amendment table — it is stored in the line of the shadow pixel 
of the column 1609 of the column 1607 of /SR'. and 'the column 1608 of /SG', and the amendment green HG 
'amendment blue HB* / SB', respectively, moreover, the pixel identifier of a shadow pixel — using — the column 
1704 of the amendment red (R') of a pixel table, and amendment — SR\ SG', and SB' are stored in the line of the 
pixel identifier of the shadow pixel of the column [ being green (G') ] 1705 and the column 1706 of amendment blue 
(B'), respectively. In addition, exchange of sequence with step S87 thru/or step S91, step S93, or step S97 is 
possible. 

[0080] The outline of the processing performed at step S87 thru/or step S97 is shown in drawing 18 . Each 
component of the highlights pixel before amendment by the correction factor and a shadow pixel is expressed to 
drawing 18 (a). In the example of drawing 1 8 , it is Tmax=Hdef and Tmin=Sdef. On the number line of R component, 
the level value SR of R component of a shadow pixel and the level value HR of R component of a highlights pixel are 
shown. Similarly, on the number line of G component, the level value SG of G component of a shadow pixel and the 
level value HG of G component of a highlights pixel are shown. In addition. SG is Smin here. Moreover, on the 
number line of B component, the level value SB of B component of a shadow pixel and the level value HB of B 
component of a highlights pixel are shown. In addition. HB is Hmax here. With the gestalt of this operation, although 
Hmax is changed into Hdef, about the remaining components, the distance from the minimum gradation value Tmin 
doubles Q/P. In addition, Q is Hdef-Tmin and shows the die length between Hdef and Sdef (=Tmin) by drawing 18 
(a). P is Hmax-Tmin and shows the HB die length from Sdef by drawing 1 8 (a), namely, in the highlights pixel HL, the 
ratio of the distance from the minimum gradation value Tmin of each component is held — Q/P twice — it is 
carried out. Moreover, although Smin is changed into Sdef, about the remaining components, the distance from the 
highest gradation value Tmax doubles G/F. In addition, G is Tmax-Sdef and shows the die length between Hdef 
(=Tmax) and Sdef by drawing 18 (a). F is Tmax-Smin and shows the die length between Hdef (=Tmax) and SG in 
drawing 1818 (a). The value of each component of the highlights pixel after amendment and a shadow pixel is shown 
in drawing 1 8 (b). 

[0081] Then, about each pixel other than a highlights pixel and a shadow pixel, linear interpolation is performed for 
every RGB component, and transform processing is carried out so that it may come between the highlights pixel 
after amendment (HR', HG\ HB'), and a shadow pixel (SR', SG', SB'). That is, the range amendment section 202 
reads 1 -pixel data from a pixel table (step S99). And it checks that they are not a highlights pixel or a shadow pixel 
(step S101). It judges whether this processing is the same as that of the pixel identifier by which the identifier of the 
read pixel is stored in the pixel identifier 1 601 of a range amendment table. In being a highlights pixel or a shadow 
pixel, it shifts to step S1 11. 

[0082] On the other hand, in not being a highlights pixel and a shadow pixel, it carries out linear transformation of 
the red component (R) of the read pixel using pixel value HR' of the red of the highlights pixel after amendment, and 
pixel value SR' of the red of the shadow pixel after amendment (step S105). already — amendment — a front — 
highlights — a pixel — red — a component — level — a value — HR — amendment — the back — highlights — a 
pixel — red — a component — level — a value — HR — ' — amendment — a front — a shadow — a pixel — red 
— a component — level — a value — SR — and — amendment — the back — a shadow — a pixel — red — a 
component — level — a value — SR — ' — obtaining — having — **** . In order to carry out range amendment of 
the red component R by linear transformation, the flat surface which sets an input pixel to X and sets an output 
pixel to Y is considered, and it is easy to be if the straight-line type of Y=aX+b which passes along two points, (SR, 
SR'), and (HR. HR'). about the coordinate of (X, Y) is created. The formula which asks for a primary straight line is as 
follows. 

(Y-HR') =(HR' - SR')/(HR-SR)x(X-HR) (17) 
It is as follows when it deforms. 

Y=(HR' - SR f )/(HR-SR)xX+ (HRxSR' - SRxHR') /(HR-SR) (18) 
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This straight tine is shown in drawing 1 9 . However. X= 0 to X=SR is Y= 0. Moreover. X=HR to X= 255 is Y= 255. In 
addition, an axis of abscissa is X and an axis of ordinate is Y. 

[0083] For example, in the case of HR=220, HR'=255. SR=30. and SR*=0. the straight-line function of range 
amendment is called for by the following formulas. 
(Y-255) =(255-0)/(220-30) x (X-220) (19) 
Y=1.34X-40.26 (20) 

Since the value of a pixel component cannot take only an integer, it creates a translation table using (20) types. An 
example of this translation table is shown in drawing 20 . The output pixel value Y (level value of R component after 
range amendment) is settled in an integer and the range of 0-255 like aWwing^O . 

[0084] At step S105, a translation table like drawing 20 is created in the case of the first processing, and the output 
pixel value Y is henceforth acquired from a translation table by making the value of the red component R into the 
input pixel value X. The output pixel value Y is stored in the column 1704 of the amendment red of a pixel table. 
[0085] Moreover, the range amendment section 202 carries out linear transformation of the green component (G) of 
the read pixel using green pixel value HG* of the highlights pixel after amendment, and green pixel value SG' of the 
shadow pixel after amendment (step S107). already — amendment — a front — highlights — a pixel — green — a 
component — level — a value — HG — amendment — the back — highlights — a pixel — green — a component - 

- level — a value — HG — ' — amendment — a front — a shadow — a pixel — green — a component — level — 
a value — SG — and — amendment — the back — a shadow — a pixel — green — a component — level — a 
value — SG — ' — obtaining — having — **** . In order to carry out range amendment of the green component G 
by linear transformation, the flat surface which sets an input pixel to X and sets an output pixel to Y is considered, 
and it is easy to be if the straight-line type of Y=aX+b which passes along two points. (SG. SG*). and (HG, HG'). 
about the coordinate of (X. Y) is created. Since it is the same as having stated in the top. how to ask for a straight 
line is not described here. 

[0086] For example, when it is HG=200. HG-232, SG=50. and SG -23.4, the following straight-line types are 
obtained. 

Y=1.39X-23.13 (21) 

Since the value of a pixel component cannot take only an integer, it creates a translation table using (21) types. An 
example of this translation table is shown in drawing 21 . The output pixel value Y (level value of G component after 
range amendment) is settled in an integer and the range of 0-255 like drawing 21 . 

[0087] At step S107. a translation table like drawing 21 is created in the case of the first processing, and the output 
pixel value Y is henceforth acquired from a translation table by making the value of the green component G into the 
input pixel value X. The output pixel value Y is stored in the column 1705 of the amendment green of a pixel table. 
[0088] Moreover, the range amendment section 202 carries out linear transformation of the blue component (B) of 
the read pixel using pixel value HB f of the blue of the highlights pixel after amendment, and pixel value SB' of the 
blue of the shadow pixel after amendment (step S109). already — amendment — a front — highlights — a pixel — 
blue — a component — level — a value — HB — amendment — the back — highlights — a pixel — blue — a 
component — level — a value — HB — * — amendment — a front — a shadow — a pixel — blue — a component 

— level — a value — SB — and — amendment — the back — a shadow — a pixel — blue — a component — 
level — a value — SB — ' — obtaining — having — **** . In order to carry out range amendment of the blue 
component B by linear transformation, the flat surface which sets an input pixel to X and sets an output pixel to Y is 
considered, and it is easy to be if the straight-line type of Y=aX+b which passes along two points. (SB, SB'), and 
(HB, HBO. about the coordinate of (X, Y) is created. Since it is the same as having stated in the top, how to ask for 

a straight line is not described here. 

[0089] For example, when it is HB =180, HB'=209. SB=70, and SB -46. the following straight-line types are obtained. 
Y=1.48X-11.73 (22) 

Since the value of a pixel component cannot take only an integer, it creates a translation table using (22) types. An 
example of this translation table is shown in drawing 22 . The output pixel value Y (level value of B component after 
range amendment) is settled in an integer and the range of 0-255 like drawing 22 . 

[0090] At step ST09, a translation table like drawing 22 is created in the case of the first processing, and the output 
pixel value Y is henceforth acquired from a translation table by making the value of the blue component B into the 
input pixel value X. The output pixel value Y is stored in the column 1706 of the amendment blue of a pixel table. In 
addition, it is also possible to replace the sequence of step S105 thru/or step S109. 

[0091] And it judges whether the range amendment section 202 processed all pixels (step S1 1 1). When an unsettled 
pixel exists, the following pixel is read (step S103). and it shifts to step S101. On the other hand, when all the pixels 
are processed, the processing image after range amendment is outputted to the image storing DB35, and is stored 
(step S1 13). In addition, you may make it output to the principal part part presumption section 204. without 
outputting to the image storing DB35 here. 

[0092] In the range amendment processing which relates to the gestalt of this operation above, range amendment of 
the color picture is carried out with RGB. Moreover, the record level value Hmax of the component of a highlights 
pixel (namely, all pixels component of the highest gradation) and the minimum level value Smin of the component of 
a shadow pixel (namely, all pixels component of the minimum gradation) are grasped, and both are taking care not to 
exceed range width of face (for example, 0-255). It becomes unnecessary to carry out pushing processing of the 
pixel which came out of the color gamut which poses a problem by the approach of once carrying out range 
conversion in a LCH format like JP.8-32827.A which the phenomenon produced by the conventional range 
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amendment approach that color balance was disregarded by performing such processing in which a color became 
white did not happen, and was quoted with the conventional technique. 

[0093] Furthermore, at the time of range amendment, the RGB ratio of a highlights pixel and the RGB ratio of a 
shadow pixel are held in a different form, and he maintains [ pixel / highlights ] the ratio of the distance from the 
minimum pixel value to the level value of each component about each RGB, and is trying to maintain the ratio of the 
distance from the highest pixel value to the level value of each component at it about a shadow pixel in the range 
amendment processing concerning the gestalt of this operation. 

[0094] When it is red (R, G, B) = (150,100,100) as a result, for example, a highlights pixel, it becomes = (R, G. B) 
(200,133,133) by range amendment, and the red whose MERIHARI was more brightly [ than amendment before ] 
effective comes to be obtained. When a shadow pixel is yellow (R. G, B) = (100, 100. 50). it becomes = (R. G. B) (77, 
77. 20) by range amendment and the yellow whose MERIHARI was more darkly [ than conversion before ] effective 
is obtained. 

[0095] As mentioned above, MERIHARI will attach the highlights pixel after range amendment from amendment 
before, and MERIHARI will also attach the shadow pixel after range amendment from amendment before. Moreover, 
the pixel between a highlights pixel and a shadow pixel can perform proportion to linearity, can carry out range 
amendment and can attach MERIHARI now to the value between the highlights pixel after range amendment and 
the shadow pixel after range amendment. 

[0096] 3. Carry out processing whose principal part part presumption section 204 uses and explains drawing 23 
thru/or drawing 31 below about the image in which range amendment was carried out by principal part part 
presumption processing range amendment processing. Here, presumption of the part and main photographic subjects 
which should be observed in an image is performed. 

[0097] The processing flow of principal part part presumption processing is shown in drawing 23 . The principal part 
part presumption section 204 carries out conditioning of image division, and division processing about a processing 
image (step S121). For example, the number of partitions is set up and a processing image is divided into the small 
field Am which has an equal area altogether according to the set-up number of partitions concerned. That is, 
according to the set-up number of partitions, a record (line) is generated on a reference significance table, and the 
field number of each field Am is registered into it at the column of a field (number). Moreover, the information about 
the identification number of the pixel contained to each field Am is also registered into the column 2401 of an object 
pixel. Furthermore, the number of pixels contained to each field Am is registered into the column of the number of 
pixels. The number of small fields may be immobilization and an operator may be made to direct it for every 
processing image. 

[0098] An example of a reference significance table is shown in drawing 24 . The column 2400 of the field for storing 
the number of each field Am in the example of drawing 24 , The column 2401 of the object pixel for storing the 
information about the range of the identification number of the pixel belonging to each field Am, The column 2402 of 
the number of pixels contained to each field Am. and the column 2403 of the number of body warmth pixels which 
stores the number of the body warmth pixels HS of each field Am, The column 2404 of the number of blue sky pixels 
for storing the number of the blue sky pixels SK of each field Am, The column 2405 of the number of white-clouds 
pixels for storing the number of the white-clouds pixels CL of each field Am, The column 2406 of the average 
lightness La of each field Am, and the column 2407 of the body warmth pixel rate HSm of each field Am, The column 
2408 of the blue sky pixel rate SKm of each field Am, the column 2409 of the white-clouds pixel rate CLm of each 
field Am, and the column 2410 of whenever [ for storing Rm whenever / important reference / of each field Am / 
reference ] are formed. 

[0099] Next, the principal part part presumption section 204 computes the average lightness La of each field Am 
(step S123). The data of the pixel which corresponds from a pixel table as acquired the information about the 
identification number of the pixel contained to each field Am from the column 2401 of an object pixel with reference 
to a reference significance table, for example, shown in drawin g 17 are acquired, and the lightness value L of each 
pixel is calculated. It is read when the lightness value L of each pixel is already stored in the pixel table. And the 
average lightness La is calculated. The calculated average lightness La is stored in the column 2406 of the average 
lightness La of a reference significance table. 

[0100] Moreover, the principal part part presumption section 204 carries out conditioning of pixel classification 
(Type) (step S125). For example, according to an operators input, the conditions of each hue and saturation are set 
up about the pixel CL expected to be the pixel SK expected to be the pixel HS expected to be body warmth and a 
blue sky and white clouds. You may be the configuration that the value which may follow an operator s setup 
instruction and is beforehand set up also about this conditioning may be used, and the fixed value is set as the 
program. The contents of the conditioning of pixel classification are registered into a pixel classification condition 
table. An example of a pixel classification condition table is shown in drawing 25 . In the example of drawing 25 , the 
column 2500 of the classification Type which stores the exception of the body warmth pixel HS, the blue sky pixel 
SK, and the white-clouds pixel CL, the column 2501 of the saturation region for storing the saturation region C per 
each pixel classification, and the column 2502 of the hue region for storing the hue region H per each pixel 
classification are contained. In step S1 25. the data about a saturation region and a hue region are stored in the 
column 2501 of the saturation region C. and the column 2502 of the hue region H per each pixel classification. 
[0101] Next, the principal part part presumption section 204 carries out conditioning about a pixel rate (Rate) (step 
SI 27). For example, according to an operator's input, the reference value HSdef of the rate that the body warmth 
pixel HS in the small field Am is contained, the reference value HSdevK of the standard deviation of the rate that 
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the body warmth pixel HS in the small field Am is contained, the reference value LadevK of the standard deviation 
of the average lightness La, the reference value SKdef of the rate that the blue sky pixel SK is contained in the 
small field Am, and the reference value CLdef of the rate that the white-clouds pixel CL is contained in the small 
field Am are set up. You may be the configuration that the value which may follow an operator's setup instruction 
and is beforehand set up also about this conditioning may be used, and the fixed value is set as the program. The 
contents of the conditioning about a pixel rate are registered into a criteria pixel rate table. 

[0102] An example of a criteria pixel rate table is shown in drawing 26 . In the example of drawing 26 , the column 
2600 of the classification (Rate) which stores the exception of the reference value HSdef of the rate of the body 
warmth pixel HS, the reference value HSdevK of the standard deviation of the body warmth pixel HS, the reference 
value LadevK of the standard deviation of the average lightness La, the reference value SKdef of the rate of the 
blue sky pixel SK, and the reference value CLdef of the rate of the white-clouds pixel CL, and the column 2601 of a 
value which stores the numeric value of each reference value are formed. At step S127, the numeric value set as 
each line is stored. 

[0103] And the principal part part presumption section 204 acquires the saturation C of a certain pixel, and the data 
of Hue H (step S129). For example, the data for 1 pixel are read from a pixel table, and saturation C and the value of 
Hue H are calculated from the data concerned. The value will be acquired if saturation C and the value of Hue H are 
beforehand stored in the pixel table. Moreover, it judges whether it corresponds to the body warmth pixel HS which 
is pixel classification, the blue sky pixel SK, or the white-clouds pixel CL (step S131). It judges to any a pixel shall 
correspond between the body warmth pixel HS, the blue sky pixel SK, or the white-clouds pixel CL using the data 
registered into the saturation C of a pixel and the value of Hue H, the column 2501 of the saturation region C about 
the body warmth pixel HS of a pixel classification condition table, the blue sky pixel SK, and the white-clouds pixel 
CL, and the column 2502 of the hue region H. In corresponding to neither, the data of the following pixel are read 
and it returns to step SI 29 (step SI 30). 

[0104] On the other hand, when the corresponding pixel classification exists, the principal part part presumption 
section 204 detects the small field Am where the pixel concerned belongs, and increments the count of an 
applicable pixel classification (Type) of the small field Am which belongs (step S133). The field number Am is 
identified using the data registered into the pixel identifier of a pixel, and the column 2401 of the object pixel of a 
reference significance table. And the value of the line of the small field Am where the column 2403 of the number of 
body warmth pixels of a reference significance table, the column 2404 of the number of blue sky pixels, or the 
column 2405 of the number of white-clouds pixels corresponds is incremented. 

[0105] And it judges whether all pixels were processed (step S135). When an unsettled pixel exists, it shifts to step 
SI 30. On the other hand, when all pixels are processed, the body warmth pixel rate HSm, the blue sky pixel rate 
SKm, and the white-clouds pixel rate CLm are calculated about each smallness field Am (step S137). The number of 
body warmth pixels, the number of blue sky pixels, and the number of white-clouds pixels are stored in either the 
column 2403 of the number of body warmth pixels of a reference significance table, the column 2404 of the number 
of blue sky pixels and the column 2405 of the number of white-clouds pixels about each smallness field Am at step 
SI 33, and each rate is calculable if it ** with the number of pixels of each smallness field Am registered into the 
column 2402 of the number of pixels of a reference significance table. The blue sky pixel rate SKm is registered into 
the column 2408 of the blue sky pixel rate SKm, and the white-clouds pixel rate CLm is registered into the column 
2407 of the body warmth pixel rate HSm for the body warmth pixel rate HSm by the column 2409 of the white- 
clouds pixel rate CLm. 

[0106] The principal part part presumption section 204 computes the average HSa and the value HSdev of standard 
deviation from the body warmth pixel rate HSm of all the smallness fields Am next (step S139). That is, using the 
numeric value registered into the column 2407 of the body warmth pixel rate HSm of a reference significance table, 
an average value HSa and the value HSdev of a standard deviation are calculated, and it registers with the line of 
the average value HSa of the body warmth pixel rate HSm of a calculation pixel rate table, and the line of the 
standard deviation HSdev of the body warmth pixel rate HSm. An example of a calculation pixel rate table is shown 
in drawing 27 . In the example of drawing 27 , the column 2700 of the classification (Rate-cal) which stores the 
exception of the average HSa of the body warmth pixel rate HSm, the standard deviation HSdev of the body warmth 
pixel rate HSm, the average allLa of the average lightness La, and the standard deviation Ladev of the average 
lightness La, and the column 2701 of a value which stores the average and the value of standard deviation are 
contained. 

[0107] Next, the principal part part presumption section 204 calculates the average allLa of the average lightness La 
to the average lightness La of all the smallness fields Am, and the standard deviation Ladev of the average lightness 
La (step S141). The average allLa and standard deviation Ladev of the average lightness La can be calculated by the 
ability to read data from the column 2406 of the average lightness La of a reference significance table. A count 
result is registered into the line of the average allLa of the average lightness La of a calculation pixel rate table, and 
the line of the standard deviation Ladev of the average lightness La. 

[0108] Processing shifts to drawing 28 through Terminal B. In drawing 28 , the numeric value calculated by the 
processing flow of drawing 23 is used. A processing image (a) The image which the person and the background 
separated (for example, image as shown in drawing 29 (a)), (b) — the image (for example, image as shown in drawing 
29 (b)) which the person and the background mixed, the image liable to (c) backlight (for example, image as shown in 
drawing 29 (c)). and (d) — in addition to this, it classifies into four kinds of general images (for example, image as 
shown in drawing 29 R> 9 (d)). 
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[0109] (a) A person and the image which the background separated point out a person and the image with which it is 
clearly divided by the amount of background. As shown in the example of drawing 29 R> 9 (a), the portrait image 
which used the flash plate and with which one person's face is arranged by the rise by making a night view into a 
background is pointed out. (b) The image which the person and the background mixed points out an image which a 
background did not part from a person clearly but has been mixed. As shown in the example of drawing 29 (b). the 
snap image with which two or more persons have been stationed by making natural scenery into a background is 
pointed out Moreover, the image liable to (c) backlight points out the image with which the very bright part and the 
very dark part occupy many of image area. As shown in the example of drawing 29 (c). the image photoed in the 
state of the backlight of the fine outdoors is pointed out. (d) points out the natural landscape image photoed in the 
state of the follow light, as the general image which does not belong to (a) thru/or (c) is pointed out in addition to 
this, for example, it is shown in drawing 29 (d). 

[0110] Next, the principal part part presumption section 204 judges whether the relation between the reference 
value (Rate : here the reference value HSdef of a body warmth pixel rate and the reference value of the standard 
deviation of a body warmth pixel rate (HSdevK)) of a pixel rate, the average HSa of the body warmth pixel rate HSm. 
and the standard deviation HSdev of the body warmth pixel rate HSm fulfills the conditions of the image which the 
(a) person and the background separated (step S143). That is, it judges whether the following conditions 1 are 
fulfilled. 

HSa>HSdef and — HSdev>HSdevK (conditions 1) 

It judges whether conditions 1 are fulfilled using the reference value HSdef of the body warmth pixel rate registered 
into the criteria pixel rate table and the reference value HSdevK of the standard deviation of a body warmth pixel 
rate, the average HSa of the body warmth pixel rate HSm registered into the calculation pixel rate table, and the 
standard deviation HSdev of the body warmth pixel rate HSm. When conditions 1 are fulfilled, in the example of 
drawing 26 , an average of 50% or more of body warmth pixels presumed to be a portrait image exists in all fields, the 
small field Am where the rate of a body warmth pixel is high, and the small field Am where the rate of a body warmth 
pixel is small exist, and it means that the gap of a body warmth pixel rate is large between each smallness field. 
[0111] When conditions 1 are abortive, the principal part part presumption section 204 judges next whether the 
relation between the reference value (Rate : here the reference value HSdef of a body warmth pixel rate and the 
re f erence value of the standard deviation of a body warmth pixel rate (HSdevK)) of a pixel rate, the average HSa of 
the body warmth pixel rate HSm, and the standard deviation HSdev of the body warmth pixel rate HSm fulfills the 
conditions of the image which the (b) person and the background mixed (step S147). That is. it judges whether the 
following conditions 2 are fulfilled. 
HSa>HSdef and — HSdev<=HSdevK (conditions 2) 

It judges whether conditions 2 are fulfilled like conditions 1 using the reference value HSdef of the body warmth 
pixel rate registered into the criteria pixel rate table and the reference value HSdevK of the standard deviation of a 
body warmth pixel rate, the average HSa of the body warmth pixel rate HSm registered into the calculation pixel 
rate table, and the standard deviation HSdev of the body warmth pixel rate HSm. Although an average of 50% or 
more of body warmth pixels presumed to be a portrait image exists in all fields in the example of drawing 26 R> 6 
when conditions 2 are fulfilled, as compared with the image of (a), it means that the gap of HSm is [ of a body 
warmth pixel ] comparatively small between small fields. 

[01 12] When conditions 2 are abortive, the principal part part presumption section 204 The reference value of a 
pixel rate (it reference-value-HSdef(s) Rate: here, a body warmth pixel rate) The reference value LadevK of the 
standard deviation of the average lightness La, the reference value SKdef of a blue sky pixel rate, and the reference 
value CLdef of a white-clouds pixel rate It judges whether it is an image liable to (c) backlight from the relation 
between the average HSa of a body warmth pixel rate, the average allLa of the average lightness La, the standard 
deviation Ladev of the average lightness La, the blue sky pixel rate SKm, and the white-clouds pixel rate CLm (step 
S151). That is, it judges whether the following conditions 3 are fulfilled. In a certain case, one or more fields Am 
where one or more fields Am which serve as SKm>SKdef in the small field Am of HSa<=HSdef, Ladev>LadevK, and 
La>a!ILa serve as CLm>CLdef in the small field Am of a certain case or HSa<=HSdef. Ladev>LadevK. and La>allLa 
are. (conditions 3) 

[0113] The reference value HSdef of a body warmth pixel rate, the reference value HSdevK of the standard 
deviation of average lightness, the reference value SKdef of a blue sky pixel rate, and the reference value CLdef of 
a white-clouds pixel rate are read from a criteria pixel rate table. Moreover, about the average value HSa of the 
body warmth pixel rate HSm. and the standard deviation Ladev of average lightness, it is read from a calculation 
pixel rate table. About the average lightness La. the blue sky pixel rate SKm. and the white-clouds pixel rate CLm of 
each smallness field Am, it reads from the column 2406 of the average lightness of a reference significance table, 
the column 2408 of a blue sky pixel rate, and the column 2409 of a white-clouds pixel rate. 

[0114] Conditions 3 have the low rate of the pixel which the average HSa of a body warmth pixel rate is less than 
criteria, and is presumed to be a person. When the standard deviation Ladev of average lightness exceeded criteria 
and light and darkness have clarified between small fields. In the small field Am which has the average lightness La 
exceeding the average allLa of the average lightness La, when [ of a blue sky pixel ] SKm exceeds criteria 
comparatively and many blue skies are contained, presuming the image liable to a backlight is shown. Moreover, the 
average HSa of a body warmth pixel rate has the low rate of the pixel which is less than criteria and is presumed to 
be a person. When the standard deviation Ladev of average lightness exceeded criteria and light and darkness have 
clarified between small fields. In the small field Am which has the average lightness La exceeding the average allLa 
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of the average lightness La, when [ of a white-clouds pixel ] CLm exceeds criteria comparatively and many white 
clouds are contained, presuming the image liable to a backlight is shown. 

[01 15] When conditions 3 are not futfilled, it distinguishes from the image of (e) and general others. This shows that 
they are the other common images with which the pixel which there is no element presumed to be a portrait image, 
and light and darkness have not clarified between small fields, or are presumed to be a blue sky and white clouds 
seldom exists. 

[0116] If specification of an image class is performed on above conditions 1 thru/or conditions 3. the reference 
significance Rm which suited each image class in step S145, step S149, and step S153 will be given for every small 
field Am. 

[0117] When it is judged that it is the image which the (a) person and the background separated in step SI 43, by the 
relation between the body warmth pixel rate HSm and the average HSa of a body warmth pixel rate, when judged as 
the body warmth field Am, it is referred to as reference significance Rm=1, and is referred to as Rm=0 about the 
other fields Am (step S145). That is, it is referred to as reference significance Rm=1 about the field which is 
HSm>=HSa, and is referred to as reference significance Rm=0 about the field which is HSm<HSa. Grant of this 
reference significance Rm gives the big reference significance Rm (=1) only to the small field Am where the rate of 
the body warmth pixel HS is high, and means not observing other fields. As a result as shown in the left of drawing 
30 (a), when dividing an image like drawing 29 (a), reference significance as shown in the drawing 30 (a) right comes 
to be given. That is, the reference significance Rm is set as 1 only about the small field which includes a person 
greatly. 

[01 18] The body warmth pixel rate HSm is read from the column 2407 of the body warmth pixel rate HSm of a 
reference significance table, and the average value HSa of a body warmth pixel rate is read from a calculation pixel 
rate table. The reference significance Rm of each given smallness field is stored in the column 2410 of Rm whenever 
[ reference / of a reference significance table ]. 

[0119] When judged as the image which the (b) person and the background mixed in step S147, by the relation 
between the body warmth pixel rate HSm and the average HSa of a body warmth pixel rate, when judged as the 
body warmth field Am, it is referred to as reference significance Rm=1, and the reference significance Rm 
determined with the function shown below is given about the other fields Am (step S149). A function is expressed 
with the following formulas. 
H(HSdev)=(HSdevK-HSdev)/HSdevK (23) 

(23) By the formula, when the standard deviation HSdev of a body warmth pixel rate has the same value as the 
reference value HSdevK of the standard deviation of a body warmth pixel rate, it is set to 0. and in being smaller 
than the reference value HSdevK of the standard deviation of a body warmth pixel rate, the reference significance 
Rm becomes large. In addition, reference significance does not become less than zero according to the conditions 
which shift to step S149. 

[0120] For example, in the image which the (b) person and the background mixed, and the image distinguished, when 
the average HSa of the body warmth pixel rate HSm of all smallness fields is 0.60 and the standard deviation HSdev 
is 0.10, the reference significance Rm is set to 0.5. Consequently, in an image like drawing 29 (b), when field division 
is performed like the drawing 30 (b) left, reference significance Rm like the drawing 30 (b) right is given. In the field 
to which many body warmth pixels are contained, reference significance is set to Rm=1 and serves as a value (here 
0.5) calculated according to (23) types except it 

[0121] In addition, the body warmth pixel rate HSm is read from the column 2407 of the body warmth pixel rate HSm 
of a reference significance table, and the average value HSa of a body warmth pixel rate is read from a calculation 
pixel rate table. Moreover, the reference value HSdevK of the standard deviation of a calculation pixel rate table to 
a body warmth pixel rate is read for the standard deviation HSdev of a body warmth pixel rate from a criteria pixel 
rate table. The reference significance Rm of each given smallness field is stored in the column 2410 of Rm whenever 
[ reference / of a reference significance table ]. 

[0122] When judged as the image liable to (c) backlight in step S151 By relation with the reference value (Rate : 
here the reference value SKdef of a blue sky pixel rate and the reference value of a white-clouds pixel rate (CLdef)) 
of the average allLa of the average lightness La and average lightness, the blue sky pixel rate SKm, the white-clouds 
pixel rate CLm, and a pixel rate Reference significance Rm=1 is given to the field Am which are not the umbra field 
Am or a blue sky, and white clouds, and Rm=0 is given to other fields (step S153). 

[0123] Detail processing of reference significance grant of step SI 53 is explained using draw ing 31 . The average 
allLa of the lightness average La of a certain small field Am and the lightness average in all smallness fields is 
compared with the beginning, and it judges whether La<allLa is filled (step S161). If this condition is fulfilled, the 
small field concerned shows the dark thing as compared with the whole image. That is. it is presumed that it is an 
umbra by the backlight. When such conditions are fulfilled. Rm=1 is set as the small field Am concerned (step SI 65). 
The lightness average La is read from the column 2406 of a lightness average of a reference significance table, and 
the average value allLa of a lightness average is read from a calculation pixel rate table. The reference significance 
Rm is registered into the column 2410 of whenever [ reference / of a reference significance table ]. 
[0124] When the conditions of step S161 are not fulfilled, it judges whether the reference value SKdef of the blue 
sky pixel rate SKm of a certain small field Am and a blue sky pixel rate is SKm<SKdef. and the reference value 
CLdef of the white-clouds pixel rate CLm of the small field Am concerned and a white-clouds pixel rate is 
CLm<CLdef (step S163). When this condition is fulfilled, it is not not an umbra but white clouds, either, and is the 
field which is not a blue sky. either. In the case of such a field, it shifts at step S165. and Rm=1 is given whenever 
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[ important reference ]. Here, the column 2408 of the blue sky pixel rate of a table to the white-clouds pixel rate 
CLm is read [ whenever / important reference ] for the blue sky pixel rate SKm from the column 2409 of the white- 
clouds pixel rate of a table whenever [ important reference ]. The reference value SKdef of a blue sky pixel rate and 
the reference value CLdef of a white-clouds pixel rate are read from a calculation pixel rate table. 
[0125] On the other hand, in not fulfilling the conditions of step SI 63, it gives Rm=0 (step SI 67). That is, about the 
small field Am which does not fulfill the conditions of step SI 61 and step S163, it means not observing at all. 
[0126] And if it judges whether all the small fields Am were processed (step SI 69) and an unsettled small field 
exists, it will shift to the next field Am (step S170). and will return to step SI 61. Processing is ended when all the 
fields are processed. 

[0127] For example, as shown in the drawing 30 (c) left, when dividing an image like drawing 29 (c). the part of the 
person who became dark by the backlight is set to reference significance Rm=1. and Rm=0 is set to the remaining 
fields. 

[0128] When judged as the image of (d) and general others, reference significance Rm=1 is given to all fields (step 
S155). That is, it means observing equally about all the small fields Am. Consequently, as shown in the drawing 30 
(d) left when an image as shown in drawing 29 (d) is divided, reference significance Rm=1 is given to all fields. The 
given reference significance Rm is registered into the column 2410 of whenever [ reference / of a reference 
significance table ]. 

[0129] In the gestalt of this operation, after pinpointing the field which are not a portrait image (a person background 
separation image or person background mixing image) and a backlight image, and the field and subject that classify a 
general image in addition to this, and turn into a subject about a processing image, a different value for every field 
which becomes reference significance Rm is given. When this reference significance Rm is expensive, it is shown in 
the image that it is the field which serves as a subject, and when it is a backlight image, the reference significance 
of the Field which collapsed black is high [ the reference significance of a person field is high, and ] in the case of a 
portrait image. Moreover, in addition to this, since the whole image of a case is a subject field, reference significance 
is a general image with the homogeneity value. 

[0130] Thus, the field which serves as a subject is determined after an image classification, and if image amendment 
reflecting the reference significance for every field of the is carried out. the image amendment with a more high 
precision is realizable [ with reference significance ]. For example, tone amendment which is described below using 
this reference significance Rm can be performed. However, use of the reference significance Rm is not limited to 
tone amendment, and other use modes, such as performing amendment processing using the filter according to the 
value of the reference significance Rm. exist. 

[0131] 4. Carry out tone amendment for adjustment of brightness or contrast by the tone amendment section 206 in 
the form in which the value of the reference significance Rm of each smallness field Am of the processing image 
given by the tone amendment principal part part presumption section 204 is made to reflect 

[0132] With the gestalt of this operation, the curve of tone amendment which distinguished the image condition of a 
processing image and was suitable for the distinguished image condition is chosen, and curve transform processing 
is carried out in a processing image using the selected curve. 

[0133] An image condition can be classified about brightness, saying "It is "dark", common [ "common" ], and 
bright", and can perform the classification of "being "high", common [ "common" ], and low" about contrast The 
brightness of an image has the lightness average mu of a processing image, and correlation. A "dark" image has the 
low lightness average mu. a "bright" image has the high lightness average mu, and the "common" image serves as 
these middle. This example is shown in drawing 32 . Drawing 32 (a) shows an example of a "dark" image to an upper 
case, and shows the lightness histogram of a "dark" image to the middle. Thus, in a "dark" image, the lightness of a 
pixel has many which have low level, and the lightness average mu takes a low value. Drawing 32 (b) shows an 
example of a "common" image to an upper case, and shows the lightness histogram of a "common" image to the 
middle. Thus, in a "common" image, the lightness of a pixel has many things of middle level, and the lightness 
average mu takes a middle value. Drawing 32 (c) shows an example of a "bright" image to an upper case, and shows 
the lightness histogram of a "bright" image to the middle. Thus, in a "bright" image, the lightness of a pixel has 
many things of high level, and the lightness average mu takes a high value. 

[0134] Such tone amendment about an image condition applies the tone curve which does not change lightness for 
the tone curve which makes an image dark for the tone curve which makes an image bright about a "dark" image 
about a "bright" image about a "common" image, and carries out pixel conversion. 

[0135] In the case of drawing 32 . a tone curve as shown in the lower berth is applied. In the case of an image 
"dark" like drawing 32 (a), the convex tone curve which makes a pixel bright is used. About a "common" image like 
drawing 32 (b), a tone curve which does not carry out pixel conversion is used. About a "bright" image like drawing 
32 (c), the convex tone curve which makes a pixel dark is used. 

[0136] With the gestalt of this operation, the lightness average mu is calculated in count of the lightness average mu 
in consideration of the reference significance which the principal part part presumption section 204 set up. That is, 
it calculates by the following formulas. 
[Equation 1] 
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[0137] Moreover, the contrast of an image has the standard deviation sigma of the lightness of a processing image, 
and correlation. The image with "low" contrast has the low standard deviation of lightness, a "high" image has the 
high standard deviation of lightness, and the "common" image serves as these middle. This example is shown in 
drawing 33 . Drawing 33 (a) shows an example of an image with "low" contrast to an upper case, and shows the 
lightness histogram of a "low" image to the middle. Thus, in the image with "low" contrast dispersion (standard 
deviation sigma) from the lightness average mu is small. Moreover, contrast shows an example of a "common" image 
to an upper case, and drawing 33 (b) shows the lightness histogram of a "common" image to the middle. Thus, as for 
dispersion (standard deviation sigma) from the lightness average mu, contrast serves as whenever [ middle ] in the 
"common" image. Furthermore, drawing 3333 (c) shows an example of an image with "high" contrast to an upper 
case, and shows the lightness histogram of a "high" image to the middle. Thus, in the image with "high" contrast, 
dispersion (standard deviation sigma) from the lightness average mu is large. 

[0138] The tone amendment to the image of such an image condition applies a tone curve which does not change a 
pixel for the tone curve which makes dark the pixel bright [ in the pixel of eye dark ] and brighter about an image 
with contrast "high" in the tone curve which makes brighter the pixel dark [ in the pixel of eye dark ] and brighter 
about an image with "low" contrast about a "common" image, and carries out pixel conversion. 

[0139] In the case of drawing 33 , a tone curve as shown in the lower berth is applied. The pixel dark [ in the pixel of 
eye dark / more ] and brighter at the tone curve of a S character mold is made brighter at the "low" image of 
contrast like drawing 33 (a). The tone curve of the straight line which does not carry out pixel conversion is used for 
a "common" image like drawing 33 (b). The pixel bright [ in the pixel of eye dark ] and brighter at the tone curve of a 
reverse S character mold is made dark at the "high" image of contrast like drawing 33 (c). With the gestalt of this 
operation, the standard deviation sigma of lightness is calculated in count of the standard deviation sigma of 
lightness in consideration of the reference significance which the principal part part presumption section 204 set up. 
That is, it calculates by the following formulas. 
[Equation 2] 
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[0140] the "case where it is an image with "low" contrast by the image "dark" when an image condition is 
investigated about two or more common images — many — lightness — " — usually — " — an image — contrast - 

- it is high" — " — " "low" image usually exists and contrast is a "low" image by the "bright" image in many cases. 
It is thought that the lightness average mu and the standard deviation sigma of lightness have correlation from this. 
Then, as an approach of deciding an image condition, the combination of the tone curve (parameter for determining 
a tone curve configuration) applied to amendment of an image condition, and the lightness average value mu 
corresponding to it and the standard deviation sigma of lightness and this image condition is decided beforehand, 
and the stochastic function of two-dimensional normal distribution is further created by two variates of mu and 
sigma. And mu and sigma are computed by the formula described in the top about the processing image which wants 
to determine an image condition, this is inputted into the two-dimensional normal distribution function of each image 
condition, and the image condition of the processing image is expressed by the probability value. If it is a high 
probability value, a processing image has the high reliability which is in the image condition, and if it is a low 
probability, it is shown that a processing image has the low reliability which is in the image condition. The condition 
of a processing image may be expressed by the probability value of each image condition, the image condition of 
most a high probability may be chosen, and this may be determined as the image condition of a processing image. 
[0141] or it carries out sum-of-products count of the image state probability value of a processing image, and the 
parameter value of a corresponding tone curve configuration and determines a tone curve about tone amendment - 

- or — most — high — a selection decision of the tone curve of a probability image condition is made at a meaning. 
And tone transform processing is carried out using the determined tone curve. 

[0142] (24) As a formula and (25) types showed, with the gestalt of this operation, don't compute mu and sigma of a 
processing image from the pixel of the whole image, but divide an image into two or more small fields Am, compute 
mum and sigmam about each smallness field, and calculate using this and the reference significance Rm acquired by 
principal part part presumption processing. That is, the average lightness mu of a processing image is calculated by 
carrying out sum-of-products count of the reference significance Rm of lightness average mum (= La) of each 
smallness field Am, and the small field Am concerned. Moreover, the standard deviation sigma of the lightness of a 
processing image is calculated by carrying out sum-of-products count of the reference significance Rm of standard 
deviation sigmam of the lightness of each smallness field Am, and the small field Am concerned. 
[0143] By doing in this way, the lightness average about a more important small field and the standard deviation of 
lightness come to have big effect in count of mu and sigma, and the tone curve suitable for the important small field 
to which reference significance has a big value comes to be determined. Therefore, quality tone amendment can be 
performed now. 

[0144] 5. In order to create the saturation reference value and profile reference value which are used by processing 
by the post-stage 395 of statistical information calculation processing amendment processing, carry out the 
following processings by the statistical information calculation section 393 in advance. 
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[0145] Although statistical information calculation processing is explained using drawin g 34 thru/or drawing 37 . the 
image obtained in the image obtained by performing amendment processing in the pre-stage 391 of amendment 
processing here when a preceding paragraph amendment image, a call, and an operator carried out image 
amendment themselves is called a manual amendment image. Hereafter, it explains according to the processing flow 
shown in drawing 34 . 

[0146] First, the statistical information calculation section 391 acquires the manual amendment image which the 
operator created, and records the value of saturation Te-C and lightness Te-L on a manual amendment pixel table 
about each pixel of the manual amendment image concerned (step SI 71 X An example of a manual amendment pixel 
table is shown in drawing 35 . the example of drawing 35 — the difference of the lightness of the column 3500 of a 
pixel identifier, the column 3501 of lightness (Te-L), the column 3502 of saturation (Te-C), the pixel of a preceding 
paragraph amendment image, and the pixel of a manual amendment image — the column 3503 of absolute value |L| 
is formed. The data of each pixel are registered into the column 3500 of a pixel identifier, the column 3501 of 
lightness, and the column 3502 of saturation at step S171. 

[0147] Next, the statistical information calculation section 391 calculates average Te-calcium of saturation (Te-C) 
about all pixels (step S173). If all the data of the column 3502 of the saturation of a manual amendment pixel table 
are added and it ** with the number of pixels, average Te-calcium of saturation will be calculated. Average-value 
Te-calcium of the calculated saturation is stored in a manual amendment hysteresis table. An example of a manual 
amendment hysteresis table is shown in drawing 36 . the example of drawing 36 — the column 3600 of a hysteresis 
number, the column 3601 of average Te-calcium of saturation Te-C, and the difference of lightness — the column 
3602 of average |l_|a of absolute value is formed. Here, a new record (line) is generated on a manual amendment 
hysteresis table, the following hysteresis number is registered into the column 3600 of a hysteresis number, and 
average Te-calcium of the calculated saturation is registered into the column 3601 of average Te-calcium of 
saturation Te-C. 

[0148] and lightness with lightness Te-L of the pixel to which the statistical information calculation section 391 
acquires the preceding paragraph amendment image about the same image as a manual amendment image, and the 
lightness L and a manual amendment image correspond about each pixel of the preceding paragraph amendment 
image concerned — difference — absolute value is calculated (step SI 75). For example, from the pixel table 
about a preceding paragraph amendment image as shown in drawing 17 R> 7, the data of each pixel are acquired and 
the lightness L of each pixel is calculated. The data will be read if the value of the lightness of each pixel is already 
registered into the pixel table, and corresponding lightness Te-L about a pixel — from the column 3501 of the 
lightness of a manual amendment pixel table — reading — lightness — difference — absolute value |L| is calculated, 
the calculated lightness — difference — absolute value |L| — the lightness of a manual amendment pixel table — 
difference — it registers with the column 3503 of an absolute value. 

[0149] moreover, the statistical information calculation section 391 — lightness — difference — average |L|a of 
absolute value |L| is calculated (step S177). the lightness of a manual amendment pixel table — difference — if all 
the data of the column 3503 of an absolute value are added and it ** with the number of pixels — lightness — 
difference — average |L|a of an absolute value is calculated, the calculated difference — average |L|a of an 
absolute value — the lightness of a manual amendment hysteresis table — difference — it registers with the line of 
this hysteresis number of the column 3602 of average |L|a of absolute value |L|. The data of this manual amendment 
hysteresis table are registered into a reference value DB33. 

[0150] and saturation reference- value Te-alICa which is the average of all average saturation value Te-calcium 
according to directions of an operator automatically [ when a certain amount of record is registered into a manual 
amendment hysteresis table ] and all lightness — difference — profile reference-value all|L|a which is the average 
of average |L|a of an absolute value is calculated, and it registers with a reference value DB33 (step SI 79). All the 
data registered into the column 3601 of the average value of the saturation of a manual amendment hysteresis table 
are added, and if it ** by the record count of a manual amendment hysteresis table, saturation reference- value Te- 
allCa which is the average value of average saturation can be obtained, moreover, the lightness of a manual 
amendment hysteresis table — difference — if all the data registered into the column 3602 of the average value of 
an absolute value are added and it ** by the record count of a manual amendment hysteresis table — lightness — 
difference — profile reference-value all|L|a which is the average of average-value |L|a of an absolute value can be 
obtained. Once these are kept by saturation and the profile reference-value table, they are registered into a 
reference value DB33. An example of saturation and a profile reference-value table is shown in drawing 37 . In the 
example of drawing 37 , the column 3700 of saturation reference- value Te-alICa and the column 3701 of profile 
reference-value all|L|a are formed. 

[0151] Saturation reference-value Te-alICa calculated in the top expresses the statistical saturation degree which 
an operator likes, and in case profile reference-value all|L|a carries out profile emphasis to a preceding paragraph 
amendment image, it expresses the statistical profile emphasis degree which an operator likes. These reference 
values are used in the saturation amendment processing and profile emphasis processing which are described below. 

[0152] 6. Saturation amendment in the gestalt of saturation amendment processing book operation is carried out in 
the form reflecting an operator's liking and inclination. Hereafter, the contents of processing of the saturation 
amendment section 208 of the post-stage 395 of amendment processing are explained using drawing 38 thru/or 
drawing 40 R> 0. 

[0153] Drawing 38 is the processing flow of saturation amendment. First, the saturation amendment section 208 
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acquires the saturation C of all the pixels of the processing image which processes this time, and calculates the 
average saturation calcium (step S181). finishing [ count of saturation C ] per each pixel of a processing image — it 
is not — the red (R) of each pixel registered into the case by for example, the pixel table — green — saturation C 
is calculated from (G) and a blue (B) level value, and if the saturation C of all pixels is added and it ** with the 
number of pixels, the average saturation calcium can be obtained. When saturation C is already calculated and it is 
stored in the pixel table, it is beginning to read and the average saturation calcium may be calculated. 
[01 54] An example of a pixel table is shown in drawing 39 . The column 3901 of the red for storing the column 3900 
of a pixel identifier, and a red (R) level value in the example of drawing 39 R> 9, The green column 3902 for storing a 
green (G) level value, and the column 3903 of the blue for storing a blue (B) level value. The column 3904 of the 
saturation for storing the value of saturation C, the column 3905 of the hue for storing the value of Hue H. the 
column 3906 of the lightness for storing the value of Lightness L, and the column 3907 of the amendment saturation 
for storing the saturation CC amended by this saturation amendment processing are formed. 
[0155] In this step, saturation C is calculated by reading the level value of the red, green, and blue of each pixel 
from the red column 3901, the green column 3902, and the blue column 3903, and it registers with the column 3904 
of the saturation of the pixel concerned. Moreover, the saturation C of all the pixels stored in the column 3904 of 
saturation is added, and the average saturation calcium obtained by **(ing) with the number of pixels is stored in 
storage. 

[0156] Next, the saturation amendment section 208 computes Lightness L and Hue H of a certain pixel which 
processes (step S183). The record (line) about the pixel concerned of a pixel table is read, and Lightness L and Hue 
H are calculated. And the lightness L calculated in the line of the pixel of the column 3906 of the lightness of a pixel 
table and the column 3905 of a hue concerned and Hue H are registered. 

[0157] And the saturation amendment section 208 judges to any it shall belong between the field hi by the side of 
highlights, and the field sd by the side of a shadow in LCH space as shown in drawing 7 (step SI 85). That is, based 
on the hue range and lightness range of each field which were registered into the column 802 of a hue region and 
the lightness region 803 of the maximum saturation table which were shown in drawing 8 , it judges whether the pixel 
concerned belongs to which field, and the field judges either the field hi by the side of highlights, or the field sd by 
the side of a shadow. 

[0158] When it belongs to the field hi by the side of highlights, the saturation amendment section 208 calculates the 

amendment saturation CC of the pixel concerned using saturation reference- value Te-alICa stored in the average 

hue HUa, the calculated average saturation calcium, and a reference value DB33 (step S187). The amendment 

saturation CC is calculated by the following formulas. 

[Equation 3] 
s 



cc = 



Te-al iCa 



Ca 



xC-C 



x | Sin(eU) | +C (26) 



cc = 



Te-al I Ca 
Ca 



XC 



(27) 



In addition, (26) types are formulas for 0 <=thetaU<=90 degree, and (27) types are formulas for 90 
degree<thetaH<=180 degree. However, it is thetaU=H-HUa. The average hue HUa reads the value used in color 
fogging amendment for example, from the maximum saturation table ( drawing 8 ), and it is used for it. However, 
according to the processing flow of drawing 6 , in not calculating, step S45 (except for step S43) is carried out from 
step S21 about a processing image, and the maximum saturation table is prepared for it, and it will be obtained if the 
value of the line by which 01 is registered into the column 806 of the most flags in the column 807 of the average 
hue of the maximum saturation table concerned is read. 

[0159] On the other hand, when it belongs to the field sd by the side of a shadow, the saturation amendment 
section 208 calculates the amendment saturation CC of the pixel concerned using saturation reference-value Te- 
allCa stored in the average hue HLa, the calculated average saturation calcium, and a reference value DB33 (step 
S189). The amendment saturation CC is calculated by the following formulas. 
[Equation 4] 



CC = 



Te-a I I Ca 



Ca 



xC-C 



X | Sfn(0L) | +C (28) 
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CC = — — x C 

Ca 
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In addition, (28) types are formulas for 0 <=thetaL<=90 degree, and (29) types are formulas for 90 
degree<thetaL<=180 degree. However, it is thetaL=H-HLa. The average hue HLa reads the value used in color 
fogging amendment for example, from the maximum saturation table ( drawing 8 ). and it is used for it. In not 
calculating, the maximum saturation table is prepared like the case of HUa. and it will be obtained if the value of the 
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line by which 02 is registered into the column 806 of the most flags in the column 807 of the average hue of the 
maximum saturation table concerned is read. 

[0160] (26) He is trying, as for a formula thru/or (29) types, for the result of saturation amendment to approach an 
operator s liking and inclination, as the saturation of a processing image approaches the saturation reference value 
of a reference value DB. Moreover, about the pixel which performed color fogging amendment, an amendment 
condition for the second time is adjusted with the sine value of thetaL or thetaH so that color fogging may not act 
as a recurrence student, namely, so that amendment may not be made in the direction of color fogging. 
[0161] The situation of saturation amendment is typically shown in drawing 40 . In drawing 40 . the circle of a dotted 
line shows the color distribution before the saturation amendment in a LCH flat surface. On the other hand, a 
continuous line shows the color distribution after the saturation amendment in a LCH flat surface. Thus, in the 
direction of color fogging, amendment is not made again. It is for making color fogging recur. That is. the range of 
double sign 90 degree is adjusting the amount of saturation amendments of the sine component from color fogging. 
Since it is unrelated to color fogging amendment except it, adjustment of the amount of saturation amendments is 
not performed. 

[0162] And after step S187 or step S189, the saturation amendment section 208 registers the value of the 
calculated amendment saturation CC for example, into a pixel table ( drawing 39 ) (step S191). And it judges whether 
all pixels were processed (step S193). When an unsettled pixel exists, it shifts to processing of the following pixel 
(step SI 95). On the other hand, when all pixels are processed, it changes into RGB space from LCH space based on 
Lightness L, the amendment saturation CC, and Hue H, and each level value of the RGB concerned is registered for 
example, into a pixel table (step S197). And a processing image is outputted to the image storing DB35, and is 
stored (step S199). In addition, you may make it output to the profile emphasis section 210, without outputting to 
the image storing DB35 here. Moreover, when outputting to the profile emphasis section 210, conversion to RGB 
space from LCH space may not be carried out, either. 

[0163] Since saturation is amended using saturation reference- value Te-alICa showing an operator's liking and 
inclination according to the above saturation amendments, saturation for which an operator asks can be amended 
automatically. 

[0164] 7. Explain the profile emphasis amendment processing by the profile emphasis amendment section 210 using 
profile emphasis amendment aVawing 41 thru/or drawjnjj,43 . In addition, the gestalt of this operation is based on the 
technique generally called unsharp mask processing. 

[0165] Processing is explained according to the mimetic diagram shown in the processing flow and drawing 43 which 
are shown in drawing 41 . First, the profile emphasis amendment section 210 extracts the lightness component of 
the input image in which saturation amendment was carried out by the saturation amendment section 208, and 
creates the processing image P (step S200). For example, when only the level value of the RGB component of each 
pixel is acquired about an input pixel, Lightness L is calculated from the level value of the RGB component of each 
pixel concerned. The calculated lightness L is registered into the pixel table shown in drawing 42 . In the example of 
dra wi ng 42 , the column 4200 of a pixel identifier, the column 4201 of the processing image for storing the lightness 
value of the processing image P, the column 4202 of the smoothing image for storing the lightness value of the 
smoothing image PS. the column 4203 of the subtraction image for storing the lightness value of a subtraction image 
PD. and the column 4204 of the profile emphasis image for storing the lightness value of the profile emphasis image 
PE are formed. The lightness L calculated at step S200 is registered into the column 4201 of the processing image 
of a pixel table. In addition, when the lightness L of an input image is already count ending (for example, as shown in 
drawing 3939 , when the information on the pixel table which the saturation amendment section 208 used can be 
used as it is), the data of the column 3906 of the lightness of the pixel table ( drawing 39 ) concerned are read, and 
it registers with the column 4201 of the processing image of a pixel table ( drawing 42 ). 

[0166] Next, the profile emphasis section 210 creates the smoothing image PS of the processing image P (step 
S201). If smoothing filter actuation is performed to the processing image P using a predetermined smoothing filter, 
the smoothing image PS can be obtained. Since it is the approach usually used about smoothing filter actuation, it 
does not state any more here. The pixel value of the smoothing image PS is registered into the column 4202 of the 
smoothing image PS of a pixel table ( drawing 42 ). 

[0167] the processing image P and the smoothing image PS which came out so far and were shown in the maximum 
upper case of drawing 43 will be prepared. 

[0168] And the profile emphasis section 210 subtracts the pixel value of the smoothing image PS from the pixel 
value of the processing image P. and creates a subtraction image PD (step S203). That is, the pixel value of the 
corresponding pixel in the smoothing image PS is subtracted from the value of a pixel with the processing image P, 
and the pixel value of each pixel of a subtraction image PD is acquired. The acquired pixel value is registered into 
the column 4203 of the subtraction image of the pixel table of drawing 42 . The subtraction image PD shown in the 
2nd step from on drawing 43 will be generated. 

[0169] Next, about the pixel value L of a subtraction image PD, the profile emphasis section 210 calculates average 
mu|L | of an absolute value, and stores it in storage (step S205). This count is calculable, if all the values of the 
column 4203 of the subtraction image of a pixel table ( drawing 42 ) are added and it ** with the number of pixels. 
And a multiplier alpha is computed by the following formulas using profile reference-value all|L|a and mu|L | stored in 
the reference value DB33, and it stores in storage (step S207). 
Alpha=all|L|a/mu|L| (30) 

For example, it will be set to alpha= 2 if it is mu|L |=2 and all|L|a=4. 
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[0170] The profile emphasis section 210 carries out the following count about each corresponding pixel using a 
multiplier alpha, the pixel value of the processing image P. and the pixel value of a subtraction image PD, and 
creates the profile emphasis image PE (step S209). 
PE=P+alphaxPD (31) 

the multiplier alpha twice of the pixel value of the pixel corresponding to the pixel value of each pixel of the 
processing image P in a subtraction image PD — the value carried out is added. The pixel value of each pixel of the 
column 4201 of the processing image of a pixel table ( drawing 4242 ) to the subtraction image PD is read for the 
pixel value of each pixel of the processing image P from the column 4203 of a subtraction image. Each pixel value of 
the calculated profile emphasis image PE is registered into the column 4204 of the profile emphasis image of a pixel 
table ( drawing 42 ). drawing 43 — setting — a subtraction image PD — multiplier alpha twice — the condition 
(subtraction-image PD') of having carried out is shown in the third stage. Moreover, addition of the processing image 
P and subtraction- image PD* is expressed to the fourth step, and the created profile emphasis image PE is shown in 
the last stage. 

[0171] (30) As a formula and (31) types approached profile reference-value all|L|a of a reference value DB33. they 
have gone the profile emphasis degree of an input image to accumulate making it a profile amendment result 
approach an operator s taste and inclination. 

[0172] Finally the output image which transposed the lightness value of an input image to the pixel value of the 
profile emphasis image PE is created, and it registers with the image storing DB35 (step S211). For example, as 
shown in drawing 3939 , when the information on the pixel table which the saturation amendment section 208 used 
can be used as it is, the data of the column 3905 of the hue of the pixel table ( drawing 39 ) concerned, the data of 
the column 3904 of saturation, and the data of the column 4204 of the profile emphasis image of a pixel table 
( drawing 42 ) are read, the data of each component of RGB are calculated about each pixel, and it registers with 
the image storing DB35. 

[01 73] By the conventional method, since the operator was comparing the image as a result of the profile emphasis 
by two or more correction factors in order to determine the optimal correction factor (multiplier alpha), the decision 
of a correction factor had taken much time amount Moreover, the correction factor determined depending on the 
image did not become the optimal, and also when sharp nature for which an operator asks was not able to be 
amended, it was. On the other hand, according to the gestalt of this operation, profile reference- value all|l_|a doubled 
with liking of an operator is used, and since the optimal correction factor alpha is computed and profile emphasis is 
carried out for every image, the amendment of sharp nature for which an operator asks can carry out automatically 
in a short time. 

[01 74] Although the gestalt of operation of this invention was explained above, this invention is not limited to this. 
For example, although color fogging amendment range amendment principal part part presumption, tone amendment 
saturation amendment and profile emphasis amendment are explained as a series of processings, it is also possible 
to carry these out separately, moreover, the thing which the contents and the table format of data which are stored 
in these tables are an example, and is considered as the table format of others [ **** / and / limiting required 
data ] although the upper explanation explained using various tables — being possible . [ storing the data of further 
others ] 

[01 75] The system configuration shown in drawing 1 may also be an example, for example, all devices are connected 
to one computer and you may be the configuration that an operator operates the computer concerned. That is, 
devices, such as the image input control unit 9, plotter control 11, the manual amendment image creation terminal 5. 
and the directions terminal 7, do not exist, but it connects with a digital camera 91, a scanner 93, and the computer 
by which a plotter 111 (or other airline printers) achieves a function like an image data server in a list 
[01 76] It is a program for amending color fogging about an input image. (Additional remark 1) Said program Are 
contained in a computer to the hue field which serves as criteria among two or more hue fields produced by dividing 
the range of a hue. The amendment reference -value count step which calculates a statistic about the saturation 
component of said pixel in which weighting was carried out by the magnitude of the lightness component of some 
[ at least ] pixels of said input image, and is stored in storage as an amendment reference value of said color 
fogging, The program for performing the amendment step which amends said color fogging using said amendment 
reference value, and stores an amendment result in storage about each pixel of said input image. 
[0177] (Additional remark 2) The program of the additional remark 1 publication characterized by the hue field used 
as said criteria being a hue field where most pixels of said input image are contained. 

[01 78] Each of two or more of said hue fields is divided into the 1 st field which is a high field of lightness, and the 
2nd field which is a low field of lightness on the basis of the lightness value of the color which has the maximum 
saturation in the hue field concerned. (Additional remark 3) The program of the additional remark 1 publication to 
which the hue field used as said criteria is characterized by being the field included by the pixel of said input image 
among said 1st field of said all hue fields among the field which there are most pixels of said input image and is 
included, and said 2nd field of said all hue fields. [ most ] 

[01 79] (Additional remark 4) The program of the additional remark 1 publication to which calculate a statistic about 
the hue of some [ at least ] pixels of said input image contained to the hue field used as said criteria, a computer is 
made to perform further the step stored in storage as a hue reference value of said color fogging, and said 
amendment step is characterized by to include the adjustment step which adjusts said amendment reference value 
with said hue reference value. 

[0180] (Additional remark 5) The program of the additional remark 4 publication characterized by adjusting said 
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amendment reference value according to the cosine value of the difference of the value of the hue of each pixel of 
said input image, and said hue reference value in said adjustment step. 

[0181] (Additional remark 6) The program of the additional remark 1 publication characterized by being set up so 
that it may become such big weighting that a difference with the lightness value of the color in which said weighting 
has the maximum saturation in the hue field used as said criteria is large. 

[0182] It is a program for amending color fogging about an input image. (Additional remark 7) Said program Are 
contained in a computer to the hue field which serves as criteria among two or more hue fields produced by dividing 
the range of a hue. The hue reference-value count step which calculates a statistic about the value of the hue of 
some [ at least ] pixels of said input image, and is stored in storage as a hue reference value of said color fogging, 
The amendment reference-value count step which is contained to the hue field used as said criteria and which 
calculates a statistic in a predetermined mode about the saturation component of some [ at least ] pixels of said 
input image, and is stored in storage as an amendment reference value of said color fogging. The program for 
performing the amendment step which amends said color fogging using said amendment reference value adjusted 
about each pixel of said input image using said hue reference value, and stores an amendment result in storage. 
[0183] (Additional remark 8) The program of the additional remark 7 publication characterized by aajusting said 
amendment reference value according to the cosine value of the difference of the value of the hue of each pixel of 
said input image, and said hue reference value in said amendment step. 

[0184] It is a program for carrying out range amendment about an input image. (Additional remark 9) Said program 
The step which detects the high highlights pixel of lightness, and a shadow pixel with the lowest lightness most out 
of the pixel contained in said input image to a computer, So that the ratio of the gradation difference of the value of 
each color component of said highlights pixel and the minimum value which said each color component can take may 
not change The highlights pixel adjustment step which changes the value of each color component of said highlights 
pixel according to the appointed highest gradation value, and stores the conversion result concerned in storage, So 
that the ratio of the gradation difference of the value of each color component of said shadow pixel and the peak 
price which said each color component can take may not change The shadow pixel adjustment step which changes 
the value of each color component of said shadow pixel according to the appointed minimum gradation value, and 
stores the conversion result concerned in storage. About said each color component the value of the color 
component of each pixel of said input image contained by the value of the color component concerned about said 
highlights pixel before conversion from the value of the color component concerned about said shadow pixel before 
conversion concerned The program for performing the step which carries out linear transformation to the value from 
the value of the color component concerned about said shadow pixel after conversion to the value of the color 
component concerned about said highlights pixel after conversion, and stores the result of the linear transformation 
concerned in storage. 

[0185] (Additional remark 10) The program of the additional remark 9 publication characterized by changing the 
largest value into the highest gradation value of said assignment among the values of the color component of said 
highlights pixel, and changing the smallest value into the minimum gradation value of said assignment among the 
values of the color component of said shadow pixel in said shadow pixel adjustment step in said highlights pixel 
adjustment step. 

[0186] (Additional remark 11) About the step which divides an input image into two or more fields, and each of two 
or more of said fields The step which calculates the rate of the body warmth pixel concerned, calculates an average 
and standard deviation of the rate of said body warmth pixel about said two or more fields, and is stored in storage 
by carrying out counting of the body warmth pixel which is a pixel which fulfills the conditions of the body warmth 
set up beforehand. When it is judged that the field containing the step which judges the existence of the field 
containing the part presumed to be a person, and the part presumed to be said person exists based on the average 
of the rate of said body warmth pixel The significance which expresses the maximum attention part to the field 
containing the part presumed to be said person is set up. It is a program for making a computer perform the step 
which sets up the significance below the significance which expresses said maximum attention part based on the 
value of said standard deviation about the field containing the part presumed except a person, and is stored in 
storage. 

[0187] To a computer, about each of two or more of said fields, average lightness, (Additional remark 12) By 
carrying out counting of the cloud pixel which is a pixel which fulfills the conditions of the empty pixel which is a 
pixel which fulfills the conditions of the empty set up beforehand, and the clouds set up beforehand, respectively, 
said empty pixel reaches comparatively and the rate of said cloud pixel is calculated. The step which calculates the 
average and standard deviation of said average lightness about said two or more fields, and is stored in storage, The 
step which judges [ of the rate of said empty pixel, and the rate of said cloud pixel ] at least whether said input 
image is in a backlight condition based on either in the average of said average lightness and said average lightness 
and standard deviation, and a list When said input image is judged to be in a backlight condition Reach 
comparatively and the significance which expresses the maximum attention part about the part presumed to be 
except clouds and empty based on the rate which is said empty pixel although it is not an umbra by the part 
presumed to be an umbra by the backlight based on the average of said average lightness and said average lightness 
and said backlight, and which is said cloud pixel is set up. It is the program of the additional remark 1 1 publication 
for performing further the step which sets up a significance lower than the significance which expresses said 
maximum attention part about other parts, and is stored in storage. 

[0188] (Additional remark 13) The program of the additional remark 12 publication for making a computer perform 
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further the step which sets the significance showing said maximum attention part as each aforementioned field, and 
is stored in storage, when said input image is not judged to be the image which is in an image including the field 
containing the part presumed to be said person, and said backlight condition. 

[0189] (Additional remark 14) By carrying out weighting of the standard deviation of said average lightness 
calculated about each of two or more of said fields, and lightness with said significance set up about each of two or 
more of said fields The step which calculates the average and standard deviation of the average lightness about said 
input image by which weighting was carried out, and is stored in storage, The program of the additional remark 13 
publication for making a computer perform further the step which performs tone amendment using said average and 
standard deviation of the average lightness about said input image by which weighting was carried out. 
[0190] It is a program for carrying out the image processing which specifies an attention part about an input image. 
(Additional remark 15) Said program The step which divides said input image into a computer to two or more fields. 
About each of two or more of said fields, by carrying out counting of the cloud pixel which is a pixel which fulfills the 
conditions of the empty pixel which is a pixel which fulfills average lightness and the conditions of the empty set up 
beforehand, and the clouds set up beforehand, respectively, said empty pixel reaches comparatively and the rate of 
said cloud pixel is calculated. The step which calculates the average and standard deviation of said average 
lightness about said two or more fields, and is stored in storage. The step which judges [ of the rate of said empty 
pixel, and the rate of said cloud pixel ] at least whether said input image is in a backlight condition based on either in 
the average of said average lightness and said average lightness and standard deviation, and a list. When said input 
image is judged to be in a backlight condition Reach comparatively, and it is comparatively alike and the significance 
which expresses the maximum attention part about the part which is said empty pixel although it is not an umbra by 
the part presumed to be an umbra by the backlight based on the average of said average lightness and said average 
lightness and said backlight, which is said cloud pixel, and which is presumed to be except clouds and empty more is 
set up. It is a program for performing the step which sets up a significance lower than the significance which 
expresses said maximum attention part about other parts, and is stored in storage. 

[0191] It is a program for carrying out saturation amendment about an input image. (Additional remark 16) Said 
program The step which calculates the statistic about the saturation of each pixel of said input image to a 
computer, and is stored in it at storage. The program for performing the saturation amendment step which 
calculates a saturation correction factor using the saturation amendment reference value showing an operator s 
saturation amendment inclination, and the statistic about said saturation, carries out saturation amendment with the 
saturation correction factor concerned, and stores the saturation amendment result concerned in storage. 
[0192] (Additional remark 17) Are contained to the hue field which serves as criteria among two or more hue fields 
produced by dividing the range of a hue with a predetermined number. A statistic is calculated about the hue of 
some [ at least] pixels of said input image. The program of the additional remark 16 publication to which a computer 
is made to perform further the step stored in storage as said hue reference value, and said saturation amendment 
step is characterized by including the ac|justment step which adjusts said saturation correction factor based on said 
hue reference value. 

[0193] (Additional remark 18) The program of the additional remark 17 publication characterized by adjusting said 
amendment reference value according to the sine value of the difference of the value of the hue of each pixel of 
said input image, and said hue reference value in said adjustment step. 

[0194] Each of two or more of said hue fields is divided into the 1st field which is a high field of lightness, and the 
2nd field which is a low field of lightness on the basis of the lightness value of the color which has the maximum 
saturation in the hue field concerned. (Additional remark 19) The program of the additional remark 17 publication to 
which the hue field used as said criteria is characterized by what is been the field included by the pixel of said input 
image among said 1st field of said all hue fields among the field which there are most pixels of said input image and 
is included, and said 2nd field of said all hue fields. [ most ] 

[0195] (Additional remark 20) The program of the additional remark 16 publication characterized by said saturation 
amendment reference value being a value which averaged further the difference of the average of the saturation of 
the image after the saturation amendment by the operator, and an average of the saturation of the image before 
saturation amendment about two or more images. 

[0196] It is a program for performing profile emphasis amendment about an input image. (Additional remark 21) Said 
program The step which generates a smoothing image and is stored in storage by carrying out data smoothing to the 
processing image which becomes a computer from the lightness component of said input image, The step which 
generates a subtraction image and is stored in storage by calculating the difference of said processing image and 
said smoothing image. The step which calculates the statistic about the pixel value of said subtraction image, and is 
stored in storage. The multiplier count step which calculates a profile emphasis correction factor based on the 
statistic about the profile emphasis amendment reference value showing an operator's profile emphasis amendment 
inclination, and the pixel value of said subtraction image, and is stored in storage, The program for performing the 
step which generates an output image and is stored in storage by said profile emphasis correction factor s amending 
each pixel value of said subtraction image, and adding with the pixel value to which said processing image 
corresponds. 

[0197] (Additional remark 22) The program of the additional remark 21 publication which makes a computer perform 
further the step which generates the image which makes the lightness component of each pixel of said input image 
the pixel value of the correspondence pixel of said output image, and is stored in storage. 

[0198] (Additional remark 23) The program of the additional remark 21 publication characterized by said profile 
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emphasis amendment reference value being a value which averaged further the average about the absolute value of 
the difference of the lightness of each pixel in the image after the profile emphasis amendment by the operator, and 
the lightness of the corresponding pixel in the image before profile emphasis amendment about two or more images. 
[0199] (Additional remark 24) The program of the additional remark 21 publication characterized by calculating said 
profile emphasis correction factor in said multiplier count step by **(ing) said profile emphasis amendment reference 
value by the average of the absolute value of the pixel value which is a statistic about the pixel value of said 
subtraction image. 

[0200] The step which amends color fogging using the color fogging hue angle component of the saturation 
amendment reference value which calculated by performing weighting [ saturation / of each pixel of an input image ] 
according to the possibility of color fogging of each pixel, and generates a color fogging removal image, (Additional 
remark 25) The value of each color component of said highlights pixel is changed according to the appointed highest 
gradation value so that the ratio of the gradation difference of the value of each color component which is a 
highlights pixel with the highest lightness, and the minimum value which said each color component can take may 
not change in said color fogging removal image. The value of each color component of said shadow pixel is changed 
according to the appointed minimum gradation value so that the ratio of the gradation difference of the value of 
each color component which is a shadow pixel with the lowest lightness, and the peak price which said each color 
component can take may not change in said color fogging removal image. The step which carries out linear 
transformation based on said conversion result about each pixel other than said highlights pixel and said shadow 
pixel and which is stored in storage by using the result of the linear transformation concerned as the image after 
range conversion, The image after said range conversion is divided into two or more fields. About each of said two 
or more whole fields and two or more fields concerned The statistic of the body warmth pixel which is a pixel which 
fulfills the conditions of the body warmth set up beforehand. The statistic of the empty pixel which is a pixel which 
fulfills the conditions of the empty set up beforehand, the statistic of the cloud pixel which is a pixel which fulfills 
the conditions of the clouds set up beforehand. And calculate the statistic of lightness and the significance which 
expresses the maximum attention part to the field containing the part presumed to be said person when it is judged 
that the field containing the part presumed to be a person by the statistic of said body warmth pixel exists is set up. 
The significance below the significance which expresses said maximum attention part based on the statistic of said 
body warmth pixel about the field containing the part presumed except a person is set up. When the image after said 
range conversion is judged to be in a backlight condition The significance which expresses the maximum attention 
part about the part presumed to be except clouds and empty by the statistic which are the statistic which is said 
cloud pixel although it is not an umbra by the part presumed to be an umbra by the backlight based on the statistic 
of said lightness and said backlight and said empty pixel is set up. The step which sets up a significance lower than 
the significance which expresses said maximum attention part about other parts, and is stored in storage, By 
carrying out weighting of the standard deviation of said average lightness calculated about each of two or more of 
said fields, and lightness with said significance set up about each of two or more of said fields The step which 
calculates the average and standard deviation of the average lightness about an after [ said range conversion ] 
image by which weighting was carried out, performs tone amendment using the average and standard deviation of 
the average lightness concerned, generates the image after tone amendment, and is stored in storage, Calculate the 
statistic about the saturation of each pixel of the image after said tone amendment, and a saturation correction 
factor is calculated using the saturation amendment reference value showing an operator's saturation amendment 
inclination, and the statistic about said saturation. The step which carries out saturation amendment with the 
saturation correction factor concerned, and stores the image after saturation amendment in storage as the 
saturation amendment result concerned, A smoothing image is generated by carrying out data smoothing to the 
processing image which consists of a lightness component of the image after said saturation amendment A 
subtraction image is generated by calculating the difference of said processing image and said smoothing image. A 
profile emphasis correction factor is calculated based on the statistic about the profile emphasis amendment 
reference value showing an operator's profile emphasis amendment inclination, and the pixel value of said 
subtraction image. Said profile emphasis correction factor amends each pixel value of said subtraction image, and an 
output image is generated by adding with the pixel value to which said processing image corresponds. The program 
for performing the step which generates the image which makes the lightness component of each pixel of the image 
after said saturation amendment the pixel value of the correspondence pixel of said output image, and is stored in 
storage. 

[0201] It is the computer system for amending color fogging about an input image. (Additional remark 26) Are 
contained to the hue field which serves as criteria among two or more hue fields produced by dividing the range of a 
hue. An amendment reference-value count means to calculate a statistic about the saturation component of said 
pixel in which weighting was carried out by the magnitude of the lightness component of some [ at least ] pixels of 
said input image, and to store in storage as an amendment reference value of said color fogging. Computer system 
which has an amendment means to amend said color fogging using said amendment reference value, and to store an 
amendment result in storage about each pixel of said input image. 

[0202] It is the computer system for amending color fogging about an input image. (Additional remark 27) Are 
contained to the hue field which serves as criteria among two or more hue fields produced by dividing the range of a 
hue. A hue reference-value count means to calculate a statistic about the value of the hue of some [ at least ] 
pixels of said input image, and to store in storage as a hue reference value of said color fogging. An amendment 
reference-value count means included to the hue field used as said criteria to calculate a statistic in a 
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predetermined mode about the saturation component of some [ at least ] pixels of said input image, and to store in 
storage as an amendment reference value of said color fogging, Computer system which has an amendment means 
to amend said color fogging using said amendment reference value adjusted about each pixel of said input image 
using said hue reference value, and to store an amendment result in storage. 

[0203] A means to detect the high highlights pixel of lightness, and a shadow pixel with the lowest lightness most 
out of the pixel which is the computer system for carrying out range amendment about an input image, and is 
contained in said input image, (Additional remark 28) So that the ratio of the gradation difference of the value of 
each color component of said highlights pixel and the minimum value which said each color component can take may 
not change The highlights pixel adjustment device which changes the value of each color component of said 
highlights pixel according to the appointed highest gradation value, and stores the conversion result concerned in 
storage, So that the ratio of the gradation difference of the value of each color component of said shadow pixel and 
the peak price which said each color component can take may not change The shadow pixel adjustment device 
which changes the value of each color component of said shadow pixel according to the appointed minimum 
gradation value, and stores the conversion result concerned in storage. About said each color component, the value 
of the color component of each pixel of said input image contained by the value of the color component concerned 
about said highlights pixel before conversion from the value of the color component concerned about said shadow 
pixel before conversion concerned Computer system which has a means to carry out linear transformation to the 
value from the value of the color component concerned about said shadow pixel after conversion to the value of the 
color component concerned about said highlights pixel after conversion, and to store the result of the linear 
transformation concerned in storage. 

[0204] A means to be the computer system for carrying out the image processing which specifies an attention part 
about an input image, and to divide said input image into two or more fields, (Additional remark 29) The rate of the 
body warmth pixel concerned is calculated by carrying out counting of the body warmth pixel which is a pixel which 
fulfills the conditions of the body warmth set up beforehand about each of two or more of said fields. A means to 
calculate an average and standard deviation of the rate of said body warmth pixel about said two or more fields, and 
to store in storage. When it is judged that the field containing a means to judge the existence of the field containing 
the part presumed to be a person, and the part presumed to be said person exists based on the average of the rate 
of said body warmth pixel The significance which expresses the maximum attention part to the field containing the 
part presumed to be said person is set up. It is the computer system which has a means to set up the significance 
below the significance which expresses said maximum attention part based on the value of said standard deviation 
about the field containing the part presumed except a person, and to store in storage. 

[0205] A means to be the computer system for carrying out the image processing which specifies an attention part 
about an input image, and to divide said input image into two or more fields, (Additional remark 30) About each of 
two or more of said fields, by carrying out counting of the cloud pixel which is a pixel which fulfills the conditions of 
the empty pixel which is a pixel which fulfills average lightness and the conditions of the empty set up beforehand, 
and the clouds set up beforehand, respectively, said empty pixel reaches comparatively and the rate of said cloud 
pixel is calculated. A means to calculate the average and standard deviation of said average lightness about said two 
or more fields, and to store in storage, A means to judge [ of the rate of said empty pixel, and the rate of said cloud 
pixel ] at least whether said input image is in a backlight condition based on either in the average of said average 
lightness and said average lightness and standard deviation, and a list. When said input image is judged to be in a 
backlight condition Reach comparatively, and it is comparatively alike and the significance which expresses the 
maximum attention part about the part which is said empty pixel although it is not an umbra by the part presumed to 
be an umbra by the backlight based on the average of said average lightness and said average lightness and said 
backlight, which is said cloud pixel, and which is presumed to be except clouds and empty more is set up. It is the 
computer system which has a means to set up a significance lower than the significance which expresses said 
maximum attention part about other parts. 

[0206] (Additional remark 31) The computer system which has a saturation amendment means calculate the 
statistic about the saturation of each pixel of said input image by being the computer system for carrying out 
saturation amendment about an input image, calculate a saturation correction factor using a means store in storage, 
and the saturation amendment reference value showing an operator s saturation amendment inclination and the 
statistic about said saturation, carry out saturation amendment with the saturation correction factor concerned, and 
store the saturation amendment result concerned in storage. 

[0207] It is the computer system for performing profile emphasis amendment about an input image. (Additional 
remark 32) A means to generate a smoothing image and to store in storage by carrying out data smoothing to the 
processing image which consists of a lightness component of said input image, A means to generate a subtraction 
image and to store in storage by calculating the difference of said processing image and said smoothing image, A 
means to calculate the statistic about the pixel value of said subtraction image, and to store in storage, A multiplier 
count means to calculate a profile emphasis correction factor based on the statistic about the profile emphasis 
amendment reference value showing an operator's profile emphasis amendment inclination, and the pixel value of 
said subtraction image, and to store in storage. Computer system which has a means to generate an output image 
and to store in storage by said profile emphasis correction factor's amending each pixel value of said subtraction 
image, and adding with the pixel value to which said processing image corresponds. 
[0208] 

[Effect of the Invention] As mentioned above, the new image amendment technique of performing suitable image 
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amendment automatically can be offered. 

[0209] Moreover, the new image amendment technique of performing image amendment with a more high precision 
automatically can be offered. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing the example of a system configuration in the gestalt of 1 operation of this 
invention. 

[Drawing 2] It is the functional block diagram of an image-processing program. 

[Drawing 3] It is the functional block diagram of the pre-stage of amendment processing. 

[Drawing 4] It is the functional block diagram of the post-stage of amendment processing. 

[Drawing 5] It is drawing showing the processing flow of the whole gestalt of 1 operation of this invention. 

[Drawing 6] It is drawing showing the 1st processing flow of color fogging amendment processing. 

[Drawing 7] It is drawing for explanation of the field division in a LCH color space. 

[Drawing 8] It is drawing showing an example of the maximum saturation table for color fogging amendment. 
[Drawing 9] It is drawing showing weight function F (L) and G (L). 

[Drawing 10] It is drawing for explaining the reason for adopting the weight function shown in drawing 9 . 
[Drawing 11] It is drawing showing an example of the pixel table for color fogging amendment. 
[Drawing 12] It is drawing for explaining Y lines and G saturation distribution. 

[Drawing 1 3] It is drawing showing the 2nd processing flow of color fogging amendment processing. 

LfiTiawmg 14l It is drawing showing the saturation change amendment before of color fogging amendment, and after 

amendment 

is drawing showing the processing flow of range amendment processing, 
is drawing showing an example of the range amendment table for range amendment, 
is drawing showing an example of the pixel table for range amendment, 
is a mimetic diagram for explaining the outline of range amendment, 
is drawing showing the linear transformation function for range amendment, 
is drawing showing an example of a translation table (for red), 
is drawing showing an example of a translation table (for green), 
is drawing showing an example of a translation table (for blue). 

is drawing showing the 1st processing flow of presumed processing by the principal part 
is drawing showing an example of the reference significance table used in principal part part 
presumption processing. 

[Drawing 25] It is drawing showing an example of the pixel classification condition table used in principal part part 
presumption processing. 

[Drawing 26] It is drawing showing an example of the criteria pixel rate table used in principal part part presumption 
processing. 

[Drawing 27] It is drawing showing an example of the calculation pixel rate table used in principal part part 
presumption processing. 

[ Drawing 28] It is drawing showing the 2nd processing flow of presumed processing by the principal part. 
[Drawing 29] It is drawing showing the class of image distinguished by principal part part presumption processing. 
[Drawing 30] It is drawing showing the example of the reference significance given about the image of drawing 28 . 
[Drawing 31] It is drawing showing the processing flow for giving reference significance to each smallness field to 
the image liable to a backlight. 

[Drawing 32] It is drawing showing an image condition, the lightness average value mu, and the relation of an 
application tone curve. 

[Drawing 33] It is drawing showing an image condition, the lightness standard deviation sigma, and the relation of an 
application tone curve. 

[Drawing 34] It is drawing showing the processing flow of statistical information calculation. 

[Drawing 35] It is drawing showing an example of the manual amendment pixel table for statistical information 

calculation processing. 

[Drawing 36] It is drawing showing an example of the manual amendment hysteresis table for statistical information 
calculation processing. 

[Drawing 37] It is drawing showing an example of the saturation and the profile criteria table for statistical 
information calculation processing. 

[ Drawin g 38] It is drawing showing the processing flow of saturation amendment 

[Drawing 39] It is drawing showing an example of the pixel table for saturation amendment processing. 



[Drawing 15] It 
[Drawing 16] It 
[Drawing 1 7] It 
[Drawing 18] It 
[Drawing.J9l It 
[Drawing 20] It 
[Drawing 21] It 
[Drawing 22] It 
[Drawing 23] It 
[Drawing 24] It 
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[Drawing 40] It is a mimetic diagram for explaining the saturation distribution before saturation amendment and after 
amendment 

[Drawing 41] It is drawing showing the processing flow of profile emphasis amendment 

[Drawing 42] It is drawing showing an example of the pixel table for profile emphasis amendment 

[Drawing 43] It is a mimetic diagram for explaining profile emphasis amendment. 

[Drawing 44] It is drawing for explaining the color fogging amendment in the conventional technique. 

[Description of Notations] 

1 Network 3 Image Data Server 5 Manual Amendment Image Creation Terminal 
7 Directions Terminal 9 Image Input Control Unit 1 1 Plotter Control 
31 OS 33 Reference Value DB 35 Image Storing DB 
37 Application Program 39 Image-Processing Program 
91 Digital Camera 93 Scanner 1 1 1 Plotter 

200 Color Fogging Amendment Section 202 Range Amendment Section 
204 Principal Part Part Presumption Section 206 Tone Amendment Section 
208 Saturation Amendment Section 210 Profile Emphasis Section 

391 Pre-stage of Amendment Processing 393 Statistical Information Calculation Section 
395 Post-stage of Amendment Processing 

[Translation done.] 
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£ 34403331 3\m&l -'^*P^J ' 
v 

■> 

1 

[»*3Sll ArtiSteKo^TfeJ^y 
SftfEA*HlftJw$*ti5iii3R^*^e>, fttflS^iB^ 

^ro^Kfe^^^fiic^^^SifJoffirE^^ 7*r hum 
z * t- v y t . 

[f»*3S3] A*HI6JwOt>-CttB»»*1*S-r6iii« 

A*iii«S:a»<Da«(w»Wi-6 ^t 1 y rfk . 
lWE«»<0««<D*^^o^r, ^K£^nt^6A 
Jia^*f*&a^i-B3R^fe5AmiilRS:«-»i-5^ 1 I- 
<t 9 MSRAMWSB^M^&M-ffU «JE«»^€B«JwO 
^Xfl?rEAMiiJ*^S'J^o^t&S^S*il^*W-^i-6 
*x . 

flJEAMli*o«l'&o¥*SJwa<5^T, AWtmiZZti 

if£A^ £ *3E £ ti 5 £ *i]0r 

£*xfc»<&l;:ii, flfiEA»**«£ftatt#Sr&if«« 

*3esn6«»*^tfffl«lcotNT«»iE«»lBSS^(ii[ 

i^s<5#MES^g^^^ig-ra^sj^T<oa^s^is: 
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[SI*3S4] A*®«^o^-C^««jES:i-5fc«?)<0^ 

t«lEA^iii^^^®^^^SI-ot>TOjKfhfi^fi-^-r 
^-<u-^(D^fiMiEffif6)^^-r^SffliES^ffi[^ME 

Srllff 5 p ?7Jx 0 

[»*3H5] A^BIft^o^rllfSSfiHWlESrff^fc^) 

mtmm^mm<^mmmz^^x<omnmt\zm^^^ 
xmH&mmiE»&&tt»T&ttikft9ix7r'7k. 

«jeu mtz&mm&nMfc-tzmmmkton'Tzz k 
so imw<Dmffltei&w] 

[0 0 0 1 ] 
[0 0 0 2] 

40 SiUBfe< fe^yy ffiiE^ liiftffi^&fl ®6©B£ib& 

[0003] fex/^y tfijEoi**^ft«-ett, fe^^y 

x&&m±m*t>ffiiE&&mmirz>k. m£&mL<i& 



V 

34403331 $\m&] -'<k*P#J 4 
v 

* 

3 

[0 0 0 4] £fc, Wx„r£mffl 2000-1 3 6 2 6f 

«iLTSfflf5CK% «t3ELfcliiEftSrlii«<Offi 
LCH (Wg • - feffi) ¥ffil-*5^T^i»^«jE«r 

[0005] i/y>?iiElcoi/>Tll t£5fe&<Dj; 5 tt» 

U »*Ufc->ir K*B*«r->ir K9B*«fc»ftU 
flSgt Lfc'^ hiB^(Dil<t v'-r K£BiR<0iStf>Pifl£> 

-f hB3Rtt& v'-v K^BKttoBBwBSRttKXfti" 
[0 0 0 6] t^L. AABfca s W«J*#La*#LT^tt 

sm&xh^, W) -ess, s ft* rgb^m^ 

(RGB) = (200, 200, 100)) 

m&s RGBzti : eti<Dmmi&&m< (rgb = 

(2 5 5, 2 5 5, 2 5 5) ) % fi*&l:ftoTL* 

[0 0 0 7] ~<Dti#>, fe^7y^^of:i()RGB(D 
tb**«ofc** u>^«jE*fT 5*ifcfcS>6#. 

K£!i3i0>KJRffij&58i 9 » 5 Bi8ffi£> 0 i^^U 

Htffi (WSt^fi (W^RGB= (2 0 0, 1 5 0, 
15 0) ) ) LT^6«t9<fi^ »tCRGB^tk 

X\ WZtift#tt>mtlTL&<Dtim ( R G B = (10 

o, 75, 75) ktez>tek\ A*H«fctf>* y^y 

tit L£ ?»&<>*>ofc 0 
[0 0 0 8 ] -£tzffljL&ftffl¥-8 - 3 2 8 2 7*^«"C 
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*^^5rtSrfllrL, t LAoT^fcttftffBStt* 

[0 0 0 9] -aft* h7^ M*iSi50T?#l^ 

Bftlro^t, A*Btt* s A**±#£rSBfftT-a>Jx 

(c N pgffflltilESrlllfi-f 6^ irdsa^U^o W^tf««P3 
0 18 9 1 4#tt. iiI«^^*a5»^B«i:Riai4fijE^r 

^ a (A«B<iww/«si:* a*Bfco*/«*>a**) 

i:»SU ±»IB<ft<DA*«*i:a!ate«**»Uii--5. 

m) <DmmffiiE$-7(vmMk&*m.&mftn& it, 

SO fitSr»3eurt^*V\ «oT, Btt^Aft^iSiafet*]^ 
^X, A«^ffi3t^«ffi* s *ai-*»W«w*ES*t*i^ 

[ooio] *^c, 5S¥, ^-^^-^^f^^^e®i{b-r 

^ [0011] 

3 fc-f ±-e*-<-fc J; 5 fit 

[o o i 2] ftox, *«w^>awii. ii#J*iaHfe*i:E 

loom *&w<Dum*. x vmm<om\<^m 

[0014] 
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5 

\c&\,^X (IU M^-e&oT t> Xi\ ) 

[0015] rtbi^j: 9 , mm&te&*7 ] j ffiiEz&m 

[0 0 16] «P^(?)l2(Offiill#^, A^MiCO 

^^<Dm^^(Dmmmmm\^^xm^^^^ ? 

mm^'&ix^%kirz>i/\ K^siiixr^^i, 
^ft<om^h^m<o^^ 74 hmm\^^^x(D^m 
ft<nm*. WMk<»i/^ Yvmm\^^x<D^%%&fa& 

[0017] ctttcj: >k mwte \s^i?miE$:&mmz 

ft 5 C £ #>T-# 5 J; 5 lefts. :^)J: 3 nfcv />W 7^ h 

ij m <d # # <o m t # fe & ft t> & y m z> * i& ia t <o m 

mm<o&&f&ft<Dmt &&$Lfttm*) mz&mmt v>m 
<Dm^m^(omi&mmm^^x^m-r^>ti^>. ^7 
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[0018] ^m<oms<Dmm\zw^. a^®^i:o 
t>r, ^frmm$tbxi^Am<n&{**ffitz-tmmx&> 

fr*^ttmmztt\^xm&8i®ft*m'tnm&$:wtm 

[0 0 19] «9 Afe^rit^^tt^a^^^ifffi 

[0020] ^/c. *mw<Dm4<Dmm\z&z> s x^m 

&ffitz^mmx&z&mmRxf^&&7£$tix zm<o$k 
ft*ffittmmx~&zsmm%*ti?tift%L-rz>z- 1 \c 

mm^^x¥>fywm<r>¥®mRxfiMmmm&ft&^z> 

\c x z> b mfe z ti 5 x s m& x n & 

xtbz> bmfeztizi&fti^^xmm&uft&m-tmm 

[0021] r^i::<t ^ A^U^lc^^rfi^<h^^e> 

a o is? * ^ j: 6 p& a5 <t 5g $ n e a ft m * & m -r z> c 
bitxz, '&<n&m^xmzmm^\<^x&miftm*m 

5o rtvjwj:!?, xvmmteb-isffiiE&nmxzzx 

[0 0 2 2]*»i5Olil:g5, A^H^ICO 
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(5) 

T 

[0 0 2 3] ^(7)<J:5lC^l/-^(7)gSffijEffi^^g 

[0 0 2 4] #38SH£>Si6 0>ffi«l::«*u A^MCo 
^TH»»»l»jES:tT5*ttf4, A2?B«0>PJi 

a^y-fh. 1&hmfao>mnm^^X<»m&ttVt&> 

tfJS-TSffiKW-W^^y^t. M#B{£tf>3-Biiiffi£ip& 

[0 0 2 5] ^(^J: 5 K^i' — *^*iSB3fiWM:E«ft i>0 

[0 0 2 6 ] _h^C0^&ii^n>/7 AtCt^ffi-r 

7=^*^ CD-ROM, Tta^-T^^r 

[0 0 2 7] 

b^Xn, LAN (Local Area Network) ^X&>Z>^y h 

§{g Lfc&Ji^Bfii^ 

ft ^£?t ? l XJilS^om^ffi^ 7 ± dsjgmsjxxt^ 

[0 0 2 8] M7-^t-^3ll OS (Operating 50 



2003-69846 

S 

System) 31b. T ~f V is a > ■ ^ n ^ ^ A 3 7 
Zfup^Ms 3 9 t &<atf 0 OS3 1l:il ^KrfftjEB& 

mwmRxfimnmmmQ&&iti'tz&wmDB 3 3 1, 

B»A;fcfB#i3gB9a>ibg{f LfcA2i!i»07 f — B 

^»»jEB«f^fiS:iB5|c 5 J: 9 £ ixfc^BMijEBte 
^^-^^(DB^^-^^fei^-r^B^I&^DB 3 5 £ 

■0— ^3 v* — 7^-^r*fco^: r> , b^^s^ 

[0 0 2 9] |g| 1 \Z7jk Lt^y^'r Mz&l^XiL 

jEmmftj&t&^is&m^x. imiadb 3 sic^s 

^^nfc^ffijffliEB^^B^fe^DB 3 5fc»iW£itr 

mmmtmnmmmt^nw^. mmmo b 3 3 ic^m 

MDB3 5^»iWSttfcA^B«l-o^r^TT^L 
< }^-<5MiE^S^^ffi-rs J: 9 l-B^-r-^i^-^<3 
l:^t5 0 I«7-^f-/<3(Di«S!! ! l7'p^7A 
3 9J1, itt«MD 8 3 5 AAIHSrH^ai L, 

db 3 3 \zfemztiitm&%m\<^xtQ!m$:mfa'tz>®& 

t)fe6 0 IMI/p ^7 A 3 9 (DM^IIT LfcilE 
^^Itr-^lt ^u-^^*B^iH*7 tct 

py^aagfl 1 llffllE^^B^^-^ ^rSlJSU^— ^ 

[0 0 3 0] i 2 CISM^P ^7^39 (Dii/P 

DB 3 5 lC««rS *Lfc A^B« 3 5 1 XXMfcjEmiffifc 3 
5 3^»L-Cft!faSrff5tijE«!faW«aiS3 91h B^ 
SI^DB 3 5lC»|ftSJxfc^lbMjEli«3 5 5 tlfiiE*& 

S^^as3 9 l (c J: D«i3S$tt/S:S<DttjEffifBft 3 5 3 
^Srffi^r^SSrff^, S^fitDB 3 3l:M¥^S 

(Te-Ca) ( I L | a) 6«E»« 

^^dj^3 9 3 h fflE^Sffir©:^3 9 1 
^^SMDB 3 3lw»i(ftStt^:Si|iffl[*ffl^X«i31S: 
fT^, M^tfe5fflAM3 5 7 ^1M#1DB 3 



k' 

^34403331 ^mm-'te&m ' 

«*tMt«¥*iia»&, mmmmm de-aiica) t^n 
mmm (an i l ia) t&ft&is, mmmoB 3 3\z& 

[0 0 3 1] 03 (C*|jEftiSS(f««B 3 9 1 co^lg^ n 

*0£^-r o «jE«i3sa(rs»3 9 i tt, fe^^usjEgp 

2 0 0 ^ v**&jEffi 2 0 2 t, £SSft#J§j£gfl 2 0 

4i, h-VffijES^ 0 6 t t^tfo A2)!j{£3 5 1 
tiU fe#:/yfijEaJ2 0 OKA^StU fej&^yffijESlS 
2 0 0O«lSiiS*«iii«tfr*hDB 3 5{C»jW$^5»-& 
tfctttf, UV^«jE8li2 0 2 JwA*Stt6»-&t*> 
6c U>^iiEg52 0 2^18m, IMttDB3 
5fc*Mft£ft*»^fcfcixtf* ^^35}ft^aS2 0 4 IwA 
**ix6»-&t>*>6o ^Sffi«S2 0 4<D^SIig^r 

>ffiiE^2 0 6 A* S*L* h-^ffiiESB 
2 0 6 OMfJnSXtt* IM»DB 3 5 fc*tIE*Q.Jlltlr» 
Slittl*iliffe3 5 9 t LTftitt Six fcjxtf. ffiiE 

*0fS«a6B3 9 5Kttl2>S*x6»&fc*>So 
[0 0 3 2] 04 KtfijEMfSfgjatt 3 9 5 <Of&tE^ p y 

*m*7f:-fo tSjEteaamaas 3 9 sn. ^sffl^sp2 0 
8 t , Krn 36n% 2 1 0 ^ *^t* 0 2 0 8 

«U MjEte31Ma«W*Iif«3 5 9 t»Jpffl[DB 3 3JC 

ttA&HlftfettDB 3 5 lc»*fti-***Xtt«ltt&MflS 2 
1 Oi^tti^f 5o ffin&m&2 1 0(1, ^SffliE^ 2 0 

BlfcftMD B 3 5 (C^^i-^o 
[0 0 3 3] B5ICH 1 t-^Lfciij««!j3S^p^7^ 3 

^^nfcA^li^ 3 5 1 Srfflt^Tfe^^y «jESI5 2 0 0 

0 2tcJ:6 u^ttEftaSSrjllfc-r* (^xs/^S 

3) o ^lt, U^^«E«t3a^lg*S:ffl^T*SaJ«l 

S5) . *H»«««3KD«*S:ffl^r h-v* 

IE§TS 2 0 6 \z X V h->*jE*H«-r6 ( ^ ^ ^ ^ S 
7) 0 S^JC, h-V«iE*QfaiOfe*RtfStPttDB 3 

3l:fe^$ti/:^gSM^fflivTf SlES2 0 8 1: 

(w % ^fi«jE*Qf31<OJB*»t5Si|iffl[DB 3 3KfMfc$*x 

[0 0 3 4] J^T> EI5^>«-^X5/>^<wO^Xi¥«B(CSft 
[0 0 3 5] 1 . fe^^y ffiiE 
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#fe^RGB^^M0^f> 2 5 5X'fe5^ 
9-liffc*fe;&^y*ijEa2 0 OCA^tSS^^M 

[0 0 3 6] 06 (Cfey&^y MjE^^^^S^p — £^ 
■To MC> fe*yii*iEtt2 0 0tt, 

(^75/7 p S2i) Q z<dxt y?xn, 
u^yPfilO 2 5 5cD©H^r^5^SL. 
fe«H, ^SC^^^^-T^fe^PB^*, RGBCMY 

(Red) . ft (Green) , W (Blue) x C (i/T > (c 
10 yan) ) , M (^-tfV^ (magenta) ) , Y (H (yello 

w) ) ) ^eocofe^sa^EHiic^sij-r-So 612— w-e*> 

W£ffiLiJ:!>Wfias;*:£^*f hfiflo^hl^:, 

[0037] ^<Di^m^m7 \c^k-r Q muz^-tx? 

l£, BS^«H2i:, M56#E<Dg|igcH3<b, R|S 

50 !K ®^cHlli/>>f hffl!l<OtH«h 1 <Jr K^flWO® 

&X<Dm%LHUZi\,^Xft&l£tlZ> 0 
[0 0 3 8] ^fy/SltU Mxffl8 IC^-TJ: b 

8 CDiS^^g^-^/uClCi. i«cf^(Dl8 0 0 ^, 

40 Sfi^ttH*»iW^5^*^Mff«^W8 0 3 «« 
8 0 4 ^ ««(c«rSA*IB«<01il3R!»S:»jtt-rsfc 

S*^7^C0ffia8 0 6 A^U^^SJ^O^feffiH 
UaXllH La^*&*rt-T6fc^^»i8 0 7 <h , A^l®^^ 
IJ^O^^^fe^SCUaXllC La^fe^-refc^^fiS 
8 0 8<t^^tPo ^f^Sl^tt, W#t<?)l8 0 
50 0^s h\/ s&77 ?<Dm% 0 1 fete^c(D^802 
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Li£fStg-r-5fc#><Dfffl8 0 4 i;l:f-^^^t5 8 

[0039] B6^ttwi:Sot, :/y fiiESs 

2 0 011 M7^f h«l<0®#h mt^Vir K^OTCOS 

F (L) =Fi (L) = (L- Li) 

Lte&mmcDW&mx-h&o lu^ mt&nuz&rtzm 

[0 0 4 0] ->-r K*W<&««sdl;i:fctf-£fi* 

G (L) =Gi (L) = L 2 /Li 2 (2) 
L«C#li»^Mfiffl[T?*>-5 0 Lite, SUSHidiotf 

[0 0 4 1 ] m&m&F (L) &t/G (L) ICO^TGO 

t>, #t$4tefi^ffi (0. 0^f)l. 0) -e*>-5 0 fi^fit 

SttLi-e*>e»^^0 fcft D , ft^WSSttSteWS 
fc:*3l>T 1 fcfc6. (1) RRXfi (2) ^(DJ: 

ffittu i§I£fefiffii£Hi<7)g:;*:^g£r tofe(D0JIfiLi 

<h3£g<7) fitted 6 6 0 -T*t>*>. Wffifflds 

WffffiLi{+iS<0!i3Rfi, 5c*fef+#«)iiilRT-«>6^rtB 

[0 0 4 2] tt*3 % Xf^S21 St^^ry/S 2 3 

[0 0 4 3] m 6 (D^m~7 P-il^oT, fe^^yffiiE 
gfl2 0 0te, ^S-T^ftA^iSlftSrlSlftftJttSBa 5^e> 
i^tfcJL (XT5/^S25) „ A^U^Ofe^SrRG 

CHggRBfcaSRU #Ii(DPML, ISCWfefiH 
5 0 i®^ — jfArtO— 1 1 *-^-To Ell llw/TL 

tcmm'r-7*<n®&^ mm&m+om 1 iooh w 

SLOl 1 101t, ^gCCDM 1 1 0 2 feffi H (7) 

fctf)<Dffii£<7>P 11041:, y<< h$j£>®J$h 1 C 

^th 1/ sd77^(^i 1 105h Sift^gC UXIi 
C LOffl 1 106h feffiHUXHH LOP 110 7 
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3) 0 I*BStt«l:Rflt5^fy7 p S4 lftt;S4 

5tffli/^n5o bm<Dm%L h nearness 

V (2 5 5- Li) 2 (1) 

f^S27 T-fi. PiSii&SiJ^Offifll lOOh IlL 
(Dffifl 1 10U, MC(Dl 1 102^ &ffiH<7)J® 1 

10 3 ^ir^-^^t&iWSttSp 

70 [0 0 4 4 ] fe#;/y ffilEg&2 0 0 H — oco© 

^ (xf^s35) 0 mmmm<neLteH&tf 

(feffi^|8 0 2WPM«^)l8 0 
3) ^&3ttIffi**H^^<D««l-«^6^*«ttJU, 
M-r5ffi«cO#-^^!li^7 i --^/ucoS^Offl9 1 10 41: 

tt®ir-y/KOhl/ sd7 7 #<n>m \ l 0 5 

[0 0 4 5] tit, ^iS^JwO^-C^aS^HlfeLfc^ 
WSrtS (Xfy7 P S37) o t>L, *«i31<0iSSijftSfiF 

[0 0 4 6 ] ^HJ^f^o^T^H^^T L 

(III fe^y y ffljE^2 0 Ofl, /N-f hW^SSigch 
1^ K»?«J^«« sdlC*5J-t-5*#0B*»««hl-max 
<bsd-raax^: ^r^eSUi-^ U7y^S39) 0 ^ixte, S 

40 hl/sd77^i8 0 1 (1XU2) 

it6ft*ll3R»««hl-max*:«53iJUfc»*^fl. 
I7~^/KDS^77^18 0 6(D^rC0^«c(OfT{-0 
1^:, K^«l©«««r*5H"Sft*iiJ*»««sd-niax 
^r^JL/c^tCli, ft*g|7-^n^)S#7 7^ 
18 0 6 O^rO^^cCOfTl- 0 2 ^Mt5 0 H]8 0^T* 
li, gWtl^^^ HW«)**|iilB»H«hl-nax 
ffl«*#6*s^^ K!>«^S*iiilRft««sd-m 
axtfe^o CO^^riU^iS^ychl-maxRt/sd-raax^, 

50 ^^y j:s^*<o*liEfl:S:lt»i--&ia^*flifcft5« 
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[0 0 4 7 ] HI 1 2 9lcY^iffi (0 1 2 

lEfiGDgffl&tT? t, m l 2 r^t^^ixr^^ci: o icfe 
fiigi§£f* I- a*3£g £ *fi" 6 n Sffi L i tf* M 6 fc * . 

[0 0 4 8] &IC, &Z>7Vm^&2 0 OIL 

h«wa*ii^^R»««hl-max^JRi-5^ii^^B^wOV^T¥ 
^feteHUa^rfi-^-r^ (^^S41) o a*3£g 
^-^/K7)S^^7 ^^ffi|8 0 6 ICO 1 *5|&^$tLT^ 

LXa^li^lSffi«chl-maxlCS-r6iij^^^mU. feffl 
H<Dffl 110 3 {C&j^£;ft,fcfeSH(Dffi£feteHU/H ^ 
LOfflO 110 7 icMt6 0 ^It, feftHU/H L <0 

mo 7 {^m^titcm^^mmmmm\-max[cm 

»««hl-max£>fT (S#^ 7 ?<Om 8 0 6 IC 0 1 ti>1&$\ 
^tlT^5ff) ^Wfet@HUa/HLa^)l8 0 7ICfe 

[0 0 4 9] ^LT, fe^^yaiEgl5 2 0 01^ y 
^S2 3i:*J^tRglfc (1) *-ca$tt6fi^BBtt 

F (L) £rfflt^T. h{RiJC0S^®^^®«chl-m 30 

LT, ^ »SS C U O »f S C U ttg f 6 

CU = CXF (L) (3) 

fe#:/y t§iEas2 o on. a^s^-^/Koa^:?^ 

^<D«8 0 6CG 1 #»iW£ftTt*6ft&R*a-rc£: 
JC <fc t)g^©^m®iahl-raax^^ttii-6o ^LT, ©fit 

^-^/U6DS^#^^1i 110 4 *jfe3£ irfi^sst 

mt&h\-max\zm'tz>mm%fe& u ^gc<D«Hi 102 ^ 

iCtei^frfc^gC B'KLiffl^t (3) 5£ic 

MCU/CL(DI 110 6 CIMSCUO)!^^ 

t^o ^lx, &t&mmc\j/c L<nm 1 1 0 e intern 

£ tl ft ffl £ II ^^C® *h 1 -max IC jR 6 ±ffim IC O ^ 

COfT (a#^7 ^<£>f$8 0 6 ICO 1 #f&i^£*L-0>£ 
ff) ^?^tSigCUa/CLa(^ffl8 0 8l:Mt 
5c SO 
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[0 0 5 0] «;ttf (3) itiCj; 7^ hffiO^fe^ 

r/yiCO^TH 138 IC^-T J: 0 CHUa= 3 0° . C 
Ua=10£^ofcJ:3 lcf+S^tt-5 0 Cixll 

OB^^yn, LCH6SPfl-efeft3o° . 

<7)»£te3£&<ll 0 
[0 0 5 1 ] fe^T/y 4§IE£ff 2 0 0 H K C 

W^**IB*»ffl«sd-maxlCjRi-5^HIBlCO^T¥l* 

— ^/K7)a^^7^^^8 0 6 ICO 2^fe#9$^T^5 
fT£S!*tti-f r irlCj: 5 S*li*ft««sd-max*ttffl-*- 

* LT, KSB^-y/UtDffiJfES-^fflJ 110 4 
^Lta^:Iij^^®«csd-maxlCJBi-5®^^^tUL. fe 
t9H(7>ffiU 1 0 3 lC&j(A£;ft,/cfelSHOffi£fet§HU/ 
HL(D| 110 7 iCfe^-T^o ^tt, fet8HU/H L 
<D«1 1 0 7iC»iWSiX^fflSrft*lii3R»««sd-max^ 

snfc^iSfeffiH La^a^^s^-^coa^ii 

*l!fc««sd-max<afT 7 ^COflB 8 0 6 IC 0 2 

#rt£*lTl^5ff) <7)¥^fe$9HUa/H LaGDfifi8 0 7 |C 

[0 0 5 2] ^IT, £#:/y f§IEg|S2 0 011 *x y 
2 3IC;fclNT§a:£Lfc (2) *T-« § ixSfi*B8» 
F (L) £fflt>T. v^-r K^§fJOg^:®^^:®«csd-max 

X. MMC LOTOf^gCLa^ftft5 (^ 
CL = CXG (L) (4) 

fe^7^y liiEg|S2 0 Oli. t^iSf-^/KDi#7 7 
^§8 0 6 ICO 2*5»jWStt-CV^6fir*K^ffli-r. t 
ICJ: «9a^:®^^®«sd-raax^^tt|-r5o ^Lt, 

x-y/uoffiigc#^^ffii 1104 ^r^^ ura^ij^^ 

Sigcsd-raaxIC^-reiJ^^^tfcJ gSC^I 1 102 
CM^ix/bfSC^, B«LSr«v^ (4) ^lc 

ISCU/CL(0« 110 6 IC^gfc^gC L<Olit4*&#ft 
-T5o ^tt, f»SCU/C L(D^ 110 6 lC|&j^ 
SiXfc1S^S*iijm^®«csd-maxlcJR-r5±liJ*{co^ 

gSC La*a*^ax-^/U^fi*|ii3R»C««sd-max 
C>ff (I#77 ?<DM8 0 6 IC 0 2^fej^$ttT^5 
ff) ^¥^SMCUa/C La^8 0 8l:Mt 

[0053] ^7^:y^S4 1 4 7 CoPtfl, WS 

$>5 0 saaffin ^^a^^lxei i 3ic^fT-r5 0 

[0 0 5 4] ^IC, A^Jlll^c^^iij^lCO^TffliE^S 
CC^tt^LTfe^^ y ^^t6 0 fe^^yffilE^2 
0 0 11 1 KOmmcOy'-? ZWi&tti U (^77/S4 
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9) o U^x-y/UCOhl/ s dyy^(Om 110 5 

^(D^tCfS. ft*£2fi^-://U<Dfe*Bi&0*S3 8 0 
tJ^*J«<^8 0 3 \Z&1fa£tltz.W&®RXf&temzM 
PJfiLOffig 110 1 RXf&teH<Dffl 110 3 K|& 

^ £ ft w s l is £ & ffi h fit a h > -r ft ®jgc k ji *r 

[0 0 5 5] U h®J(^@f«cT*fcS£¥l]»r£ 

tSH^r^fetSHUa^cO^SMe U (0° ^0<36 
0° ) £|?fflU f2lt^@lC^^-r-5 (^7i/^S5 

i) o -ttefrh. zxTonmzmm-rZo 

0U = H-HUa (5) 

mm : T-Zf/l'(D&1®H(DMl 1 0 3 ri^fe*BH coffin 
^ttlU S^lJ^m^igchl-maxCOtT (9z&7 7y<DM8 
0 6 {CO 1 #te#l£ftT^5fT) <0¥£)fe*§HUa/H 
La<D*i8 0 7 (C&i^$ftfc¥i&feffiHUa£§^ffi U 
(5) ^tC^oTffg-T^o 

[0 0 5 6] ^tt, e u&m^xmm£tifc¥%)&®: 

C Ua£ $ <b icffi ^T&;*7 -f y ffliE^COffliE^SC 
C^f+gCU, fEtg^g^fe^-r^ U7^S53) 0 

CC = C-CUaXcos (0U) (6) 

mM : r—^^<D^mc<Dm\ 1 o 2^f>Mcoi^i 

^tBU ^^rlJ^^igchl-maxtJOfT (ft^^7^^^8 

/C La(Di8 0 8 £ ft fc¥*^&l^C Ua£gg 

(6) ^(C^o-CH-^i-5o 
[0 0 5 7] fetBH^¥^fetSHUa^(D^S^0 V <D 

&&*%\%'tz><Dte, &mftm<vmmjj folate 

[0 0 5 8] A^iSH^ (l, C, H) = (2 

00, 16, 30° ) V$>Q* fe^^!JtHUa=30 

0 „ cua=i o x*&z^f^\cn. m&At)mmn&* 

<h#6 0 r<£>£ 5 latA^I^iSI: 1 5**e> 5 

5 3<omiw^^x >y^S 5 9 iC^fT-T^o 
[0 0 5 9]-*. «>tK->iO®^^^Ji$tl 

Hb¥*&)&nH Lab<Dft&^e L (0° ^0^360 

5) o -ttefrh, J^T<£>tMI£2ia£i-$o 

a L = H-H La (7) 



(9) £f!$ 2003-69846 

16 

mM"r — Zfj\'<0&1®\r{<DM 1 1 0 3^P>felBHC0ffi^^ 
^fcfcJU S*llig3fc®i£sd-max<DfT (S^^^PS 
0 6 I- 0 2 ^&#ft£ft-Cl^<5fT) <£>spi§£,*8HUa/H 
Latf)«88 0 7{C*&^$ftyc¥^feffiHLa$r^^t±iL. 

(7) iti;iftoT£t-|?i-6o 

[0060] ^lt, e L&m^^Tm&£intmL%>&®: 

C£ffgU fS1gS©(C*&^'r5 U7^S57) 0 
10 CC = C~CLaXcos (0 L) (8) 

m^y L —-y^<^^^ccom 1 1 o 2^^^sc(Dffi^^ 

^ttiU S*iI3t£fc|I«isd-max^fT (S^^7^cDffl8 
0 6l£0 2^fe#rt£ft-C^<5*T) (OWfflMCUa 
/C La<7>^8 0 8 ICte^ftfc^^&^gC La£§£ 
3*tHU (8) ^dftoTff-^-rSo ^T5//S57(7) 

ti(ciix^ s 5 9 \^Wrf-th. 

[006 1] ^IT, Xr^S5 3XI^7^S 5 
7 -Cf+I§L £ ftfcffiiE^gC C it 0 W±^*^fl»t5 

[0 0 6 2] ffi:E^gCC^0J£A±<£>i§£\ Xl**^ 
^S6 iEiSCC^r, lif-^/KDiiE 

mmcc<DM 1 1 o 8iciB^-r5 c^x^s 6 3) 0 
tLT, fe^^y Mjes52 o of*, ±mm*!&m\^tz.fr 

7^S67) N ^7>7yS4 9l:I5o 

[0 0 6 3] -~*\ ^IlCot^^Ilfc^jl^ 
feS^^li, li^x-^/HCfe^$ftfc€-ili^O0^S 

RGB^I-Mt^ Uf^S69) 0 tit, ffi 

Ut^S71) 0 /j?i3 H ::t'I»»DB 3 51: 

tti^iir-ft-. u^v>|£iEa*2 0 2 ^W^-r5 J: 5 It 

[0 0 6 4] fe^^y |iiEHir^fe^^y ffijE^o^ao 
fft^Eli4ii^t 0 ii i 4coWT*fifflSmr^^S^^ 
*ii^^Rx^$ftr^5o — *, fe^y liiE^<7) 

y y ffi^^ff^ft^v^ -»*<o*# (e) itxis 

(8) ^^tt§oT^IE$ft^o 

[0 0 6 5] fe^^y ^ffiiEa^lt^^. 

S<hft5 0 *fc. CT^rf. 13 1 2tc^L/cY^#ccD£ < 1 : i 
SO ltl^9f^4i:x.5^ ^^O^tSTMiCft^ 
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MiE^S^feffi (WfeffiHUaXliHLa) tW\m<D& 

[0 0 6 6 ] 2 . U>v?}ijE 

^*£jEg& 2 0 2 T^T^H i 5 Jb^m 2 2 &J!H>Tlfc^ 

[0 0 6 71 015 \Z U>i>^JE(D^m-7 P — Sr^-To 
S^tC x U>>?ffl^gi5 2 0 2 1*. ^a^^U-^A^ 

te^-r* Ur^s 8i) 0 rtfv^ ^-r h^^H 
•To i^^ffijE^-^/M*. mmm&<Dmm<n o *>at> 

[0 0 6 8] u vi/fitlE-r — ^/H:ii, ^>^7-fhiU^ 
(Dm 1 6 0 0 ^4 7 4 hiiiHLXli'>t K^u^ 

s D<Dmmffi%\*&fet&^&frfr<Dmm^ft\*<nffl i 6 

0 1 t. '^-i7<< hSiHLXIii/f K!)®|SDOg 

'^4 7 4 hiUifiH LXtev'-r K^HijtS D<DWi<n is^A* 
iHGXIiSG^^t^lOil 6 0 3 ^r, '^7^ 
USHLXIiv/t K-^If SD^fOL/^yUfiHBX 
liSB^Mt^fOil 6 0 4 ^^u-^A;*} 
LfcW^ hiaf^ffiHdefXtei/-*' K*i3:£ffiSdef£ 
&*rt^5fc#^i££fil<7)«8 1 6 0 5 t. ^^7>f h®^ 

&&<dw i 6 0 6 h W7-f hmmxteis* wmm 
<o4f§iE#o$n 6 0 7 ^ ^ 74 bmmxteis* ^ 

fcfctf>*tjElitf>1il 1 6 0 8 7^f hliXliv-t 

K^iU^oMiEScoW^^^^fiiHB' XliS B' 

-f *fc«><&*l:E«<0«J 1 6 0 9 fc f)tit^5, 
[0 0 6 9] i/y^KS2 0 2f2. M7^f hRSIt 

Hdef£, u ^ffijE^ — ^/u^Ki^I 1 6 0 5 <D 

/>>f 7^ h©^H LCOtTlw, K£I3;;£fiISdef£. 

R^ffiOffl 1 6 0 SGQv'-r K^iSlftS DOfTl-^fr^tL 

[0 0 7 0] ftC, U^v?if§iE£&2 0 2tt. &JliIjf&£> 50 
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iex— ^/K^iu^^Bij^-cDfflo 1601 <*v>-r Mint 

I&S'JT-cDJ! 16 0 1 CDv^ K^UlRSD^ff^SiSMS 
[0 0 7 1 ] @§jf -r-^/uco— #I£[2 1 7 KTjt-To El 1 
11 7 0 0 h m (R) <Dl^/MK*tMlW-£fc«><D* 

^*i.7oi^ m (g) <^ u^/ufa^&iWt-^ 

^Offlg 1 7 0 2 ^ W (B) 0>U^/Ma&»*W-5fc* 
gqW<7>«8 1 7 0 3 h u^fluESW* (R') U-< 
*®.&feMT&tc$><DffiJE0<Dmi 7 0 4 U^ffi 
jE^(7)j^ (G') <0U-</ufiaSr»jW-r5fc«)^1ijE»<0 
il 7 0 5 ^ U Vi^fitlE^OW (B') ^l/^I!: 
»*Ai-£fcfcoM:£«<affi l 7 0 6 i:*5R»te>*tXV> 

[0 0 7 2 ] U>v ? WiEgl5 2 0 2 # x 7-f h 

liHLiORGB^ (HR, HG, HB) &t*->*K 
^iiSD(ORGBfijc5> (SR, SG, SB) 

6 (xfy^S85) 0 iU^T 1 — :/yuj&>?>^>f 7 >f hi® 

0 2 S m<nffll 6 0 3Mt^)Il 6 0 4^0>^-r 7 << V 

®*HL(OfT(w^:tt^ttt&jffti-6o ^fciU^^-^/u^ 

^/uco^^ffl i 6 0 2 N 1 6 0 3 sr/t^g 1 6 

[0 0 7 3] mmffi&frRGB&QffllClol^XWL 

MlET-a!-<fc J; ^ lwRGB<7)U>>?i|g^0^e> 
2 5 5^ICLTt>-5^T\ TraaxJi 2 5 5 , Trainte 0 

[0 0 7.4] U->-v>*ftIEg&2 0 2 tt. ^^>f 7 h 

i®^HL(DRGB^^ (HR, HG; HB) CDS^CfilH 
maxS:»35U-r6 Ufy^S87), u^v?MjE^-^ 
/KD/n^ hiSH LOOtTi-i^^T^CDfflO 1 6 0 2, 
*^fflU 6 0 3&aW^ffi3l 6 0 4 0tnfilCM^ 

[0 0 7 5] SC, UVv ? ffijEa5 2 0 2 13. tSlE^gcA 
S:«-S[-r5 (^r^S89) o *tjE«»AttU WT^) 

A= (Hdef-Tmin) / (Hmax-Tmin) (9) 
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t> LTmin^o "C 6 Id f* , Tmin<D Jgl2$SS|-C # 

t^t^SA/BOi 1 6 0 6 hHi^H LOOf? 

[0 0 7 6 ] ftC, UVv?»jE«2 0 2li, tUf Sttfc 
tfjE«ftA*ffl^t\ ffiiE^-< 7^ h®$!HR\ H 
G'&tfHB' SrW-S[-r6 (^7^391) o Z<D9t& 

HR'=Tmin+AX (HR-Tmin) (10) 
HG'=Tmin+AX (HG-Train) (11) 
HB' = Train+ A X (HB-Tmin) (12) 

t>U, Tmin= 0 Xfotltf. Train^^fiM^X*^ e o 
^12. U^v^ffijEx-^/KDffilE^HR'/S R' 00 
1 6 0 7, MlEi&HG'/SG' OfflO 1 6 0 8&tf*tIE 
HB'/SB'^ll 6 0 9<D>^-f 7-f hlUiftH L<7)fr 

B= (Tmax— Sdef) / (Traax* 
f+^^HfcMjE^ISBfi. U^^«jEx-^/KO«»A 

5 0 

[0 0 7 9] ftC, l/y^iES2 0 2 1*, §t-W§*xfc 
*|]E«ftB*ffl^X, «jEv-^ K!>ISfiSR\ SG' 
Rt^S B' £rfH?-f5 Uf^S97) 0 C^ttS 
f2, ^T^^{-^oTfT^>tt5o 
S R'= Traax- BX (Traax— S R) (14) 
SG'=Traax-BX (Traax-SG) (15) 
SB'=Tmax-BX (Tmax- S B) (16) 
nWm&ft. UV^MjE^-^/K7?«iE#HR'/SR' 
(DflB 1 6 0 7. fl&IEItHG'/SG'ttflJII 1 6 0 8&TJM 
IEWH B'/SB'<7)tSl 6 0 9 <D is -Y K »?Bi*<Off {r-t 

ffl^T, HjS^-^/K^ffijE* (R') (Dm l 7 0 4. 
ttuEft (C) £>ffl 1 7 0 5Sr/iIEt (B') coffifl 1 7 
0 6tf>>-^ K^lJlRO®^KtSiJ^<OtT^SR\ SG'S 

l^fy/S 91^ryyS 9 ZJb^^y- yZfS 9 7 

[0 0 8 0] Xfy/S 8 7^1^7 7/ 5 9 7X*Ito 
fc^Ota^^rEI 1 8 \Znk-f 0 MIS (a) ffllE^ 

fig5T^^i"o HU^Wm Tmax=Hdef-C^> *) , T 
min= Sdef"C*>6« R^5t^^B:^± I- f2, 5/*K!>lS 
lit <£>R i^yW<gS R, S^^7>f hll^RS 
^u-</ufigHR^^$tbXt>6c Infill;:. G/$5x<£>§& 
BjH-hfcl** KWi(DGfijc^i/-</i/lSG, X 

6o ft&s ~ ^XMiSGIiSrainT^^o Bj£# 
(D&itg|_hl;:i2, K£Sii{f<DB/&57<0 ^^IS 

B, Rrjy^^y^i h U^CO B $Lft<D U^/UfilH B £ 

ttTl^<5o #43, r r "Of* H BI2HmaxT*£>6 0 
c7J>7£flgTM2, Hmax£Hdef|;i^&^6;bitT-&>6#, 
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aSHES'J^Srffl^-C, ©fftx-y/ucoMjE* (R') offl 

1 7 0 4, 4§IE^ (C) (DffiO 1 7 0 5fttf*tjE« 
(B') <0ffll 7 0 6<D^-< MH^^SiJ^-OtTl-H 

R', HG' WHB' Sr-ttt^ttt&itt-rSo 
[0 0 7 7 ] ftlC, UV^ffiiES352 0 2 {2, 3/* K£SI 
Ift S D<DRGB/&# (SR, SG, SB) tf)g/hfi£Smi 
nSrffifcBU-r* U7J//S93) 0 uy^lfijEf-^ 
<7)v/-^ K^lJ^S DCOfrl-^^X^^ffiB 1 6 0 2, i^OD 
70 11 6 0 3&t/W<Dffl 1 6 0 4 W-ttt-f S ttT 

^SftatlklStS: £K «£ 9 , »/httSminSrKS"Ji- 

[0 0 7 8] ^LX, !/y^i]E»2 0 2li, ttlEftft 
B£ftl?-r5 U7S//S95) 0 «jE«|»Btt. £AT 
<Di£\ZXftr&$tlZ>o 
- Srain) ( 1 3) 

Pg$tl5o ^ioQflHdef-TminT^ 9 , 018 
(a) -CfiHdef t Sdef (= Train) <D fil] <D g £ £ tj* 
20 "To P l2Hmax- Trainee £> 9 , 018 (a) T-f2Sdef 

^ibHBcos$^r^-r 0 -r^^^, />^7>r hs^HL 

««rStL^:**Q/P«Stt6p Srain^rSdeftr 
It ^^^lio^tll Si^Pg 
Wffl[Tmax*^OBEf!l* s G/Ff&Stt^o ^^GJlTmax 
-SdefT-fet). 018 (a) -CfiHdef (=Traax) ^ 
SdefCO^CQ^^ $r?n-r o F f*Tmax- Srain"Cfe 9 , 
18 (a) -CttHdef (= Traax) k S G <Dm<D-& £ & 

SO <Dm*. MIS (b) {Cf^ZtlZo 

loos i ] co^, ^>-r y>i bmmRif^v 

£X^O#lj3Rlco^r. RGBfiR^rtJwJlJglSBBSrff 

oT, ffiJE'&n^J bmm (HR' ( HG', H 
B') fc^^K!>ll* (SR', SG', SB*) ^fHlcft 

2 0 212, i®^^ — ^/U^^> 1 iU^CO^— ^^^^tb•t- 
(Xv 1 -/>^S 9 9) 0 ^IT, M®*Xf*v'Y 

Ki?ii*-cfti^ ^ &m&-rz> (xr^ys i o i) o 
40 -f ^<nmm%^\=^ i6oi {z&ffiztix^^zmmffiwi* 
is* wmmx-tbh^i^teXT i i i \cwff~r 

[0 0 8 2] — 9-f hiS^RT/^ir K^li^T- 
R'Rt/tSjEa^v-^ K^®^0#(DiSj^ti[SR' ^rffl^ 

r, K^aufciBiRco*^ (r) ^^^^^-r^> (x 
7^sio5) , tfjEtii^^^^ 7^ bmm<Dm 

I$Lft<D l/^lHR, WE'&<D'^<<y << Vmn<Dife$L9t 



7T* 
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R') t (HR, HR') <7)2,ft£ii6Y= a X+b(Dig 



^^*jE+5irtt. A^liiil&X, m*>!l5{i£Y 
¥®&%;L, (X, Y) <Dffi«Ko^T (SR. S 

(Y-HR') = (HR'-SR')/(HR-SR)X(X-HR) (1 7) 

Y=(HR'-SR')/(HR-SR)XX + 

(HRXSR'-SRXHR')/(HR-SR) (18) 
ZCOmfa*. «^.tfH 1 9(C^-T 0 (&U X = 0*»&X [0 0 8 3] ii^HR= 220, HR' = 2 5 5, 

= SRttfiY = Ot*fc5o £ fc, X = HR^t)X=2 70 R=3 0, S R' = 0 £>&frlCttU UV^*|jE^)it 
5 5^-CliY= 2 5 5tife6o ft*3. «*4 tt X "C *> D , fttt «T^*^T*«) 5>tt6 Q 

Y*C*>6o 

(Y- 2 5 5) = (2 5 5- 0)/(2 2 0-3 0)x(X-2 2 0) (1 9) 



Y = 1 . 34X-40. 26 

mmj&ft<Dmnmwt\sfr&9n^^iz£>. (20) 

01$: 13 2 0 Si 2 ooi 0 lcai^3®^<BY (u> 

^MiEft^RfiK^cou^na) Ii8»lo0^f)2 5 5 

[0 0 8 4] s>:/S 105 T-fl. &%)(D%±m<n®&\- 
m2 0<OX 9/rf«r-y/^ML, J£Jtf$#/£#RO 
ffiSrArtliSlHaxi: lT»f-y^t)tli^IiffiY 

ill 7 0 4tC^^-T6 0 
[0 0 8 5] U^v?*|jEaS2 0 2tt, *TE«(D^ 

UlR^a^iiiSifflSG'Srffl^^-C, K^tti Lfciliig <D>& 

(g) *wmym?*z> (^r^s 107) „ s 
^msBSrx. m^ii^^Y ^-r^>¥®^%^, (x, 

Y) (OggCo^T (SG, SG') £ (HG, HG') 
<D2 Y = a X-f b <Dm.i&#:%{ / Ef&'ttl^^ £ 

[0 0 8 6] 0ij;ttf HG= 200, HG' = 2 3 2, S 
G = 5 0 . SG' = 23. 4T*fc6^l:i^ £XT<D£ 

Y= 1 . 39X-23. 13 (21) 

mmj£&<Dmnm&Lfr&Q'&ti:i^tz#>. (21) 
m&m2 urTn-r. 02 1 <oj: 9{-tti^®^<iSY (uy 

^iE^OG^^^^^^ffi) (2^-B-O0 7^<b 2 5 5 
[0 0 8 71 ^fj/^S107 tSXOMlwKl: 



(2 0) 

mi 7 0 skimm-*, 

[0 0 8 8] u:/v^:iES&2 0 2(2, *£lEt£<0^ 

50 (B) (^fyys 109) 0 a 

ffiJE'&iD^'i 74 hIS«?)t^^^^lHB\ fit 

^®$^X, m^ll^^Y i:t6?I5r#t, (X, 
Y) (fcffifllfclo^T (SB, SB') t (HB, HB') 
<D2 jRSrii-6 Y= a X+ b (Dm.f^^Yff&'tti^^X 

[0 0 8 9] #J;itfHB = 180, HB' = 2 0 9, S 
B=70, SB' = 4 6ffoSi^:(i, £XT^<t5* 

Y= 1 . 4 8 X - 1 1 . 73 (22) 

iii**^ltf±**U^*9»<ti^fcao, (22) sS* 

m&m 2 2 ir^-r 0 is 2 ^ji^iwm^iijismY (u>- 

^«!E«^B/a#C0U^yHS) |iSE»JLo0a*5> 2 5 5 
</0 [0090] s/^Sl 09 -Cfi, &#JG9*&3ltf)&S(w 
ffiSrA^liSffiX £ LT^ftx-y^^btti^iSlRiaY 
ffll 7 0 6 Iwt&i^-r^o tt*J, ^f^S 1 0 5 

f^sio 9<D«i#^A^t#^6^ ^ fc-Bite-efcSo 

[0 0 9 1 ] * LT U>v ? ^IEaS2 0 2 11, :£T OlJMi 
iCo^T^SLfc^^^J^T-T^ Uf^Sll 

i) 0 t>L, *toSoi®*d^ai- ( 64B'&icii»:^iiiiB 

Srtt^tBL UT7 7'S103) , y/Sl 0 11: 
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*TS Uf^s in), fc*^ rr:^li«»*ADB 

3 5 tcm^^-r^. ^^a^«i^a52 o 4 icta^j-re j: 
[0092] £x±.*m-fc<nMm\z&2> u>>i?ffijE%y>m\c 

x (i-ftto-fe^iSIR-caiBISfBBl^^) , RXfis* K 
lJ5il^/&#<7)g{£l'^/MBSmin ( PI ifi-CS 

{£Ri§i *>/£#) *iesu w#dsuv^« («^tfo^ 
e>i\ «*tt«-egifflufc4*Hisp8-3 2 8 2 

7 j: 5 te— M. l c h jgj£-e u y-^ftt *;&&-cm 

[0 0 9 3] &mm<DJ&miZ&Z> U^ffijEfli 

Bit^^r, K*lillt<0RGBJfc**Sfcofc»T-« 

[0 0 9 4 ] C<0*S*. «;Ltf. /^7>f h®t^#fe 
(R, G, B) = (150, 100, 100) <Dm&. 

i^v^SIjEKJ; *)Wz-& (R, G, B) = (2 0 0, 1 

33, 133) tfcSK ffliEBtrJ: ■? mz> < y^y 

<oS»^fc*fe*s»e>^6 J: b left*. KfrlBStasjl 

fe (R, G, B) = (100, 100, 50) (VmS. 
IsfJffiJElZj: 9«;ttf (R, G, B) = (7 7, 7 
7, 20) t)P&< JLop< V (^a^ 

[0 0 9 5] ^±(Oj;9(: s UlsisffijE&<Ds>4 =7 4 b 

y^y ^roft^c tas-e** «t 5iwfc£ 0 

[0 0 9 6] 3 . if Mi^^l 
£Hgtf#*§^a5 2 0 4frUT\zm 2 3 7^®3 1 «rfiH> 

xmw-rz&m&nm-tZo zzx&. mmvupx&n 

[0 0 9 7 ] B2 3 lZ±^&frm7£&m<D&m'7 * - z 
TF-fo ±m$V>ft1&7£&2 0 4 te> ^S®^iro^Xli^ 

21) o W;ltf#ffl»<&RJ6&m\ ^f£S&££*x*:# 
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/WC R«Shfc»imi:«oti/3-K (fir) 

[0 0 9 8] #^S^S^ — Z/A'tf)— ffl%m 2 4 1-^ 
id? -T 0 02 4C0#lT*l±, #««AmO##«r»*W-*fc«> 
^^«c<^ffil 2 4 0 0 ^ #««c Am^JR-T SlBSB^HIiSiJ 

2 4 0 U, €-®^Ara(w^^ix^)iij^^:Offi|2 4 0 2 
^^^Ara^AmPJ^H S(D|S^fei^-r-6AMill^ 
Sc<Dffl 2 4 0 3 <h , &m®Am<D 3 »'£mm S K(Difc^rfe 

Wi--5yt4?><DW2giiiiR»ofiB2 4 0 4 ^®«AraO 

eis^c L<D&&feffo^ztc#><D&mw\mm<Dm2 a 

05^ #S«Am<D5plSMSLa<oaB2 4 0 6 &m 
mAm<DAmmmWl'&HSm(DM2 4 0 7 b. #ffi*gcAm 
^ (OW^lij^S'J'& S Km(7)180 2 4 0 8 i, ^-®^c AmCD 61 
iU^SiJ'&C Lra^fflS 2 4 0 9 h ^ffi^c AraC0fi^#RS,S 
Rm*»jWf-5fc«>W#fi8fi<Offl2 4 1 0 b&Wtrthtl 

[0 0 9 9] ±^1$ftmfetf> 2 0 4 I*, A 

mCOipj^BJgLa^Saj-r^ Uf^S 12 3) 0 
HSf-^^#i,lT, ^-ffilgcAfnlw^^tt^Iii^ 

<0»S'J*-i-^H-r6««S:»*iBiB^*2 4 0 1 *>?>Bt 

-y/KDWP^f La(^l2 4 0 6 \C&$i£tlZ> 0 

[oioo] * fc. ^^ai^fi^a 2 0 4 11. ®^as f J 

(Type) ^*f*K3e*H*fi-*-5 (^T^^^S 1 2 

*Wt^ T t i ^L, @ Sffi-dS-^ o- ^ v ^■(wR$ $tttl> 

{4^ — ^/u^)— ^^rEl 2 5 \C7jk-f 0 H2 5©Wtll, A 
-T 5®S'JType(Dffi3 2 5 0 0 b . ^U^ffiSiJiro# 

c^^^-r^fc^^^s^ccDi^ 2 5 o i &mmmwi 

(ro^fe^^H^^j^^6/c^C0fetS«c^P2 5 0 2 b 

3&st*ix5, S 1 2 5 iCis^Ttt. *©lSffl53U 

50 lco#^gJs!cRt/&#i£lwO^T(D^-*&, ^S«cC 
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Offil 2 5 0 1 Rt^feffi^H^ffi 2 5 0 2 (Cfej^-T^o 
[0101] ^(C. ^^^«^aS2 0 4tt, U^f^ 
(Ra te) Co^T^fti$^St6 (XTy? 
S 1 2 7) 0 M^ff^U-^(DA^Ct$oT, /hffilg 
AraF^AJlJUSiSiH S ft-SfiJ'&CDS^fitH S def 

tMm<Dmmm.H SdevK<!:. ¥^SLaiZ)Ii|li^l 
ipffiLadevK*, Amrt C W^jlJ^ S K ft 6 

Wl^^S^fflS Kdef t, /hg«cAiDrti:eiI$CL^ 

[0102] 026 ^^mmM^i-B-'r—y/^co—m^^ 

# 

def, AMIlJ^H SC0^^iS^C0^2p1gH SdevK. 
BJSLa(D^lS^lMCDS^fitLadevK. »ggH*SKOW 
^GO^fpfif S Kdef, St^S^lli^C L<Dp\<&<DmWM 
CLdef^giJSr»jtti-e«BiJ (Rate) (Dl2 6 0 0 t 

«-sspffl^is«i:^»j(rt-r-5ffl[^«B 2 6 o i <t &*l 

T^-5 0 *^s>^S 1 2 7 tit #fTlcRSStbfc»ffi[ 
[0103] LX^gai^«^a$2 0 4 tt. fcSlliB 

29) Q wz.&. mmT-zffrfrhimmftvty*-** 
c h (Diii t mmmm$kw ; r - -?tv<n am® 

JgcCtf>*i2 5 0 1 RtffefSi$H<Dffi|2 5 0 2 KSftSft 
«^db L, ^ ^ .y ^ S 1 2 9 (CM 6 (^^y^S 1 3 

0) o 

[o i 0 4] mm^^mmm^umtE-r^m^ 

Ara£&mU JR-r5/h««Am<OK^iBlR«SiJ (T y p 
e) <OJj h *>f y ^ V (^f^S13 

3) o K^^iii^^SiJ^ir^fiSfiSffi^-^/^Wfeili 
m^fl^2 4 0 l KSS^fc^-^&ffl^T, ®«c#-^- 

itti&offii 2403. ifmmmm<DM 2 4 0 4 % &mmm 

$t<Dffl2 4 0 5 <D\,^Ttlfr(D$Z^^Z'hm%LAm<Dfr (O 
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[0105] tit, ±x <Dmm\zn<^x &m\^tcfr& 
Pim-r^ Ur^s 135) a t>u **o.a^wa5*s 
#^-r^^i^^^^ y^s 1 3 oic^fT-r^o — 

d^SJ^fJ^C Lm^rti-^-r^ Uf^^S 137) c 
^^r^S 1 3 3 {CT#/J>®ft!cAmlCoi>-C, AMIf 

ftSMft* esii^»«#fia«ss7 t -^oA 

MBIt^i2 4 0 3, f^®it^l2 4 0 4&(;6 
BSfigtf X — ^/KDlj^KcOflB 2 4 0 2 (C^^^n/C^ 

M®iSi#J^H SroteAM®^fd^H SmOfi 2 4 0 7 1:, 
H&mmP}& S Km^W^HJ^fJ^ S KmCDffl 2 4 0 8 
JC. S^Hi^lfy^C Lra^^glJ^fiJ^C Lm<Dffl 2 4 0 
9Ul3£»$jft,-5 0 

[0106] ±g«5M«J£ffi 2 0 4 I*, ftd^fRttA 
m(DAMiii3S*J'&H Sn^f), ¥*SfiH Sat «2pffiS8<D 
ffiH Sdev£g£H-f £ (Xx^^S 139) 0 "T^*? 
20 0mm^&y^ — ^COAMU*SiJ^HSmCr)a8 2 4 

0 7fc»«3ixfc»ffiS:fl3t>-<\ ¥^1itHSa<!:^*{l 

J|tf)ffiHSdevS:fl-*U ^WilJ^StJ^^-^/KDAm 
pJ^t'l^H Sm^^lH Sa^tTRtKAMilJ^f'J^H S 

mcD^^^iMH Sdev(7)tfi-^^-r6o ^ J±J®ifif - 
y/U<D — ffl&m2 7 \C7jk-t 0 B2 7©flm AI®i 
fiJ^H Sra^3pj^fiH Sa. AMi®if»i^H SraC0^^« 
iHSdev, ¥*&M*La<^3piSffl[allLa, 
La<Dm^M^Ladev<Dft\&fa%h'tZ>mft\ (Rate-cal) 
(012 7 0 0 ^ ^tt^WtPffl^ttSr^Jft-r-SfiO 
^ 12 7 0 1 t a>*a£*t<5o 

[0107] #Cl:i±Ba&#*Jt9S 2 0 4 £/h««A 
ra^¥*9Mff La^?>sp*&WfiLa(^S|ZlS4i:all La&TJ*¥ 
^B^SLaCO^^il^Ladev^ft^-r^ Ur^Sl 
4 1) o #RSS^S^-^/KO^i^PJSLa(Offl2 4 0 
6*^7*— ^SrR^ffiUT. ¥*9M*La<0¥^lffl[allL 
aXtf«fliffl«LadevS:«-»-r6ri:^-e#6o ffS^S 

ISmiBSW^^-^/U^^Mff La^^ffiall 
L a (D ft R rj ¥ #J S L a (7) ^ W U ^ L a d e v <D ft I - 3£ » $ 

^ [0108] ^Sli^^-B Sr^" LXgj 2 8 {C^fy-r^o 

T*&JiiiHfe£, (a) A«Jt»«3i s »KU^iii« (W^l 
tf82 9 (a) t-^t-J: . (b) A^^St 

fcfe&Ltzmm («^«B2 9 (b) \z7sk-t x o tarn 
m . (c) m%%&v>m& («^tfH2 9 ( c ) 

+ <t5*IB«) , (d) ^^te-®^®^ (flttfB2 

9 (a) ic^-r x i fcisffe) <o4«sa^^ja-r^« 
[0109] (a) Amtizik&ftmirftwmtte, a 

SO 9 (a) (OCTIwTF-TJ: 9^. 77 * SrffiJB L fc, K 
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sK- h hSj««*IB"r. (b) AttfcWfttfiR'&L 
fcBBttifl. A«4:«**S|io# 9M*tT*5fe-f 
*ot^«J: 5 »-r« 0 2 9 (b) ^W^iT 

LTA«aMS»AfiH$ftfc 
£fc (c) iS? ft 

£#Tl>6I®{&£m-ro 132 9 (c) <o«i^^-rj:5 

(d) II, (a) (c) UlJRL*^ 70 «t6o 

H Sa> H Sdef JLo H S dev> H SdevK (*fl= 1 ) 
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ML CTxff@2 9 (d) l:^tJ:9i:, «l3te#ffi 
■c»IBLfce«»Jftiiilft»*»i-o 

[01 10] ft^3feB«^«3e» 2 0 411, B3i»l<&<0 
S^ffi (Rate : £ £ Xtt AJVLHIR M^^XVItH S 

deiRxixmmm%^(Dmmu^(ommmH sdevK) % 

AlffiifJ'&H SmO^lH Sa£ A/WliSMW'&H Sm 
<0»ip(HaHSdev<DH«d5 (a) A« L 

4 3) 0 i-/*fc>*>, «T<0*f* 1 jftSM^SttTt^^S: 



S*M*S^x-^yu^S»Sn^AMlJ*«'J-&^SSP 

ffiH Sdef&t/AMi®*f'J^^^*{i^OS^ffl[H Sdev 

Sdevir S:fflir^T*fl= 1 *«lfcLTlr^**»«:W»r-t-«. 
tU *f4=l «ri»fcL-Cv^-54§<g\ 02 6<D«l:m 
11; Aftli«^lttSSix6AMiiI**^ £««-C¥*S5 
0%«±fiFffiU AJ3affi3R^»J*3& s iBlvhffl«cAnit A 

HSa>HSdef .&o HSdev^H SdevK 



[0111] tl, *ft=l ^^A^X^^wd 
KM(MMttS»2 0 411. KXttlfrOSVIt (Rat 

Smtf>¥i£ffiH Sa<!r AliiS'J^H SnnD89flSH Sd 
ev<DB8«as (b) A«£«^ffi£Lfcffl«0*{*4r» 
fcLTt^jWRtS C^s/r/S 14 7). -fft*> 



(*#2) 



MiBsRM^StpffiH SdefRU^MM^ffl^WflMH 

^OS^ffiHSdevK^, »tBPf*f'J-&7 1 -^»w^»§ 
tVfcAMlJ^S'l^H Sra^WlHSat AMUJlftg'J^H 
Sm(7)^3p{i^H Sdevi: %m^X$kW2 SrflSfc Lt^S 
*^«(rt6, tU *tt2Sr«fcLti^»^ El 2 
60«^*3i>Ttt. AftUft^MHeStt-SAJiaiij*^, 
^mtRVW-QS 0%£k±.1ftE-t-&iP. (a) cop^^lt 

[0 112] tU *{*2*S5p^^-Cfc6#'&^tt, £ 
*as#«t3£8l52 0 4 1*. HSSffl'&^gflMK (Rate: 



rC-Cf*AJl!llil»»l-&«?K*P«[HSdef, ¥*&9iSLa<D 
SflSfiSI^S'SfSttLadevK, W^li^fiJ^OStPfif S Kd 
efRt/aaiil3B#J'&^«*ffl[C Ldef) , AMUJ^f'J^ 
^WlHSa, ¥*SW£LaO¥*$MttallLa. 
LaGDgStfiil^Ladev. #£ll3{i#J^ S Kro&tffi glliji 
fiJ^C Lmh<Dffl&fab (c) ig3ft&*^lHfcT-fc6*> 

mm-rz> Ufix/s 1 5 d . £at<&*{* 

3dSH££ftT^Sd*WVri~<5« H Sa^HSdefloL 
adev> LadevKJILo La>all L a<0/h?B« Aral-^o I S 

Km> S Kdef t /j?-5««Am^ 1 fi«±*>-5»-fr. Xfl 
HSa^H Sdef JLoLadev> LadevKJLo La>allLaC0 
/hfltt Amicus PTC 



Lra> C Ldef fcfcSflMfiAmJ&S 1 <@J£Jt±£>5 



(ftf*3) 



[0 113] AMlJ^f^^S^ffiH Sdef, ^i^P^S 
^Wfliffla^SlfifflH SdevK. W^U^f'J^coSipfits 
KdefRt/eaiiiRW^^SflfiffiC Ldeffi, SfPIUiRSI 

m<£>¥#J4SH Sa, 5piS^S^S^Pffl^Ladev{CO^X 

Amtf>¥*&01ftLa. W^H^f'J^ S Kra&tf fiSU^S'J 

2 4 0 6 ^ W^Hj^S'J^^fflg 2 4 0 8 ^ ^MMm 



i\&<nM2 4 0 9 ir^bSS^ttJ-To 

[0 1 14] ftfl=3tt. AM,mmWl&<D¥.i$)HSatem 

W*0«lp«SlLadevttaflS*±|H]o-C/h«*B-eW* 

9 LXl^a*, ¥i£^gLa<7)¥#JlSall La 
^r±lH]6¥^^S La$rW-r5/J>®® Amlc^^XW^U 



A«lH*«^«)¥ftH SattSJpSrTUlo 

40 eHLadev|lS^$r±Illor/hffi^craXP^P&^^ 0 ^ Y) 

It^SH'a, ^RS L a0-¥J&fBa-i-l--L aSr±lsJ 5¥ 
S L a S: W "T 6 /J>® «c A rate *5 ^ T S S ® M <0 C 

[0 115] t>U ^ftS^rrKfcUT^^^^Iwll, 
(e) ^<Dte-^(Diij^<lr^JSiJ-r6o wttll, A^i®f& 

5^ 6 e 
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[oi i6] &>±<d£ ite&fti 7bm&ft3\zxmmn 

1 4 9M^f^S 1 5 3 IC^^X^S-ljfeMSl-ig^ 
[0 117] ! > L^^.y7 P S14 3(Cjo^T (a) Afe 

{Tsy-y-fS 145) , -f-^^^x HSn^HSat*fe5 10 
i«Co^Tli#M^SRio= 1 ^ L, HSm<HSa 

g«AiDl;^$/j:#SI5SRni (=i) 

029 (a) <DJ: SfclHfeSr, 030 (a) <DtE{Z^-T 

x o \cft%\\-tz>m&\zn, mso (a) ^i^-rj: ? & 

H (HSdev) = (H SdevK-H Sdev) 
(2 3) 5t-e«U AMll*«*^ai|ifiSSHSdev36S. 

fflH SdevKJ: 5 /hS^»-&JCIi#fiafiflff Rm*i*# < 

[0 12 0] (b) AfciWJltfift'&Lfcliifc 

SmCD^^jffiH Sari* 0 . 6 0, -t CO^^iiMH S dev# 
0. 1 0T'*>58^ #BISKRinliO. 5£&6 0 
CCDjgj£. 029 (b) CD J; 9 &i®^£:0 3 0 (b) £ 
CD£ 9 KW^ffltffo HI 3 0 (b) #CQ *0 

<t^^#iMSRniW^^ti6o AHnmm&&<& 
(2 3) *i;ia§oTW-3S$jft,fcfS Crmo. 

5) £&5 0 

[0 12 1] AMM'J^H Sm(j;#Rai^Sr 

— y/UCOAMU^f'J^H SmCDffl 2 4 0 7 7^<bg£^£B£ 

SdevfigttJlJ^S'J-&x-y/u^^, AmiSS&S'J'&oS 
*HtS.*L.<5.. f+*S.ix.fc.ft/J>««.co#Ba.fiSffiR.mtt.. 

#ilSSf-^#i«Rni^«2 4 1 Ot^te^i* 
[0122] U^r^/SlSl K*5^T (c) ig?3fc 

-&C Lnu RO^iSlBW-fr^SflSffi (Rate:::t'li 
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< $tf/hffl«twO^Ttt*#l«SSfiRni# 1 IC» 
[0 118] AMUJ^fiJ^H Smll#RSfi^Sv 1 -'^/W 

<^AMiijiR*j'&HSm^)«82 4 o 7^e>Si^asti. A 

12, #fSfigfi^ — y/KO#BSRm(OaB2 4 1 0 \Z» 
[0119] tUfs/^S14 7{^*d^T (b) Km 

L, -t<Ote^««AmlCO^XIi£JlT^^t'H»t?ifc5e 
£*bfc#f&B^fiRra£tt^--f 6 Uf^SU 

/HSdevK (2 3) 

te<&««lw|*Rm= 0 (^r^S15 
3) o 

[0 12 3] 7f5/^S15 3<D#HSfigfitt^<Df£jfe 

m<DW£¥&} Lak ^/h««lc*5 it 6 Wg¥^¥i$Hal 
lLai ^tfctfcL, La<all L a£S§fc Lt 1^ 5 jMflBr*- 
5 Uf^S16l) o t> <D&i*Zffitil.X\<^tl 

l:Rm= 1 ^^^*r^> y 1 6 5) 0 P^gTO 

Late^fiSM^g^r — 7/\'<DW&¥-t%<DM2 4 0 6 rt> h 

^-^/uco#R8Sco1^2 4 10 l:18^ti5o 

[0124] t)Uf7/Sl61 <D2kflr&tMt£tlte 

t*»*KtfU *>S/hffl«Am<o#SiiilRW-& S K^t^ 

Hj^f'i^cDS^fiS Kdef^ S Km< S KdefTfo 9 , E. 

o a R/h«« aidw a f ssi!i^ c Lmk &mmm&\&<n 

gipffiC Ldef^C Lm< C L def Xh <5 fr&t>*KKi-t 6 
(*Tyy*S 1 6 3) 0 fc L d <0*fl=S:SJfc LT 

iea5Ttttt<, aaTt>ft<. #ffi-et>*^« 

«-T *>..£..- -CD £ 5-*-«<e«»*Ktt^.'7 t -y^-S 1 6 5 
ir^fTL, lS#BgSRm= 1 4W4t5. ::t\ W 

©i2 4 0 8^P), eai®SR«l'&CLmlifiS#fiaff-r 
-^yK7>eSiB*W'&0«2 4 0 9^e>R^aStt-5 0 

W ffi Hi fRffl-fr co S ^ fit s k def & a S i® mfJ^ g tp 

[0 12 5] — ^f-^S 1 6 3<D&ft&ffitz$te 
l/^^JCIi, Rni=0^W4t6 Uf^/Sl 6 
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7) 0 "f y/S16 1 M^f^S 1 6 

10126] t LX±X(D^m^Am\Zol^X^m Lfc 
tM^L (^X^/>^S 16 9), 

i-frtf&^^AralcSfrLT Uf^S170) x 
[01 27] #|;ifcf0 29 ( c ) 60 J: o KWii&Zm 3 0 

[0 12 8] tU (d) *^<fe— «<a®ffei#J»S*L 

5 1 5 5) o i-^^*,, ^TGO/J^igcAra 

129 (d) d^Lfc <t 5 ftHlt^rB 3 0 (d) £ 
tn^i-J: o tw^fiJLfc*^, £-C<z>S«lw#HBfi«fiR 

[0129] *n*<^jgffi^*3t>rtt. tommm*. a 

fe©« (A«h«*»«iii«XttA«li#*a*IB«) • a» 

ffRii/i:6ttS:^t$J:5i:4ott>6, w<D#BBfi 
6:t^ltio!3, A»IE« A«9««<o# 

TV**. 

[0 1 3 0] rcDJ: 5«w#fiafiBSJcJ: 19, SH£#S?> 

5 0 flU #HBfiSfiRni<a?iJffltt h- ^*tIEKI83£$ 
[ 0 13 1] 4 . f — V-ftt iiE 

±^&#Jf£gfl2 0 4t^J: Uf+4-Sixfe«i3aiiilft^#/h 

352 0 6 id <fc 19 HJ&-f <5 C 

[oi 32] ^mm^mmxn. «9Bftonfetttt0> 

[0133] MttKffiii, WSSCHLt re^j 50 
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Tt^o 0 3 2 <Dm&7F-fo 032 (a) te, ±.Wt 

S¥iSIn fc{6v4£££5o 13 3 2 (b) 12, ±atc 

wswi/i i>*pm<Dmzt 60 032 (c) ±i* 

[0 1 3 4 ] rcoj: ^ ttiilftttffiJco^T^ h-yiiE 

[0 13 5] 0 3 2cD*g^(C« > Tlx L /c J: 5* h 
-^^7-y^iiffii-6o 03 2 (a) <D±?\Z r#t%j 

-^^{£ffi-r€)o 03 2 (b) <D±ote r^iij (D®^ 
t6 0 032 (c) <D£?fj: rp^^iNj ^lJ^icov^-c 

[0136] *H«BC0JgJB8T*tt, W«¥*&lt/i cott^tc 

%itur, p^S¥^1Sm &ftH-r5o r**>*>. tATo 

[&1 ] 



0=1 



(24) 



[0 1 3 7 ] ^fc, Mfo<0 h*L ASIBIft-^ 

&oTl/><5 0 0 3 3 fCCCO — W&TF-to 03 3 (a) 

t^o ^/c, 03 3 (b) > h 7^ 
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o# (SUPSfgo) fi*fifii4oT^5, £<blw. (2 
3 3 (c) II, ±©:tcn> h7^ rS5t>j HJ 

[0 13 8] r (DJ: 5 *iS««ffi^lJ»^«"r6 h-^ 

[o i 3 9] 03 3 (om^^n. rsiw^ ufc £ 

->^-^^iIffl-r6o 033 (a) (Di^JJ^y h7 

z> 0 03 3 (b) <oxbta r*i§j connate, mut^ 

h-^^-^Srffiffl-TSo 03 3 (c) 

(D x b ft^ s V y* Y<o rutxj m^tcn igs^S<o 

h — Vjfc-^KT, l*ii>tf>li*S:0i-5< % 0!<5«><Oli* 



9 

cr = I 



am xRm 

9 

ZRn 

n=1 



(25) 



[0140] -^<Dmm<Dmm\z^^xmikiKm^m-< 

-1/* -7 (b-ls*--7Mft&&:7£-tZ>tc#><Ds<y M 
2KST-2»C7CjEa»*^»*B8ftS:fPfiKLr*3< 0 * 

it, mmftm*fc7£\^tc\,^mmmzr>\,^x±x&'< 

fi-etStSp t> LKtt*fl[-e«>tttfM-Slii{Ktt«a>|ii 
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[0141] h-^ffiiElco^T*l. ^^Hi^oiitS^ 

tit, h-^^-^Srffl^T h-^^m^ 

[0 14 2] (2 4) (2 5) ^XTfkLtzX b 

^Ifi/iin (= La) £3K/h««Am(0#!8fiSfiRm&« 

-5„ £fc, #/hffl«6Am^MS<0«*fflSSamtaB/hffl 
» «Am<7>#^S®SRm«:«S3fhaE-f-5 w lc J: f ^SiU 

[0 14 3] r coj; ^ ;tCct!9> J;BM4/h 

[0 14 4] 5. *£f+if*ai?tHto31 

tba5 3 9 3 1CJ: *)£XT<D£ 5 LT*3 < 0 

[0 14 5] 0 3 4 7!iI0 3 7 £ffll^TiK§ttf$&gfcU*& 

a«:RiBi-5*K r r xnffiiEi&mmmt® 3 9 1 t-Sje 

t&£^mffijEm&kWJ£ 0 MT, i3 4l:^tM7D 

[0146] gfcJlC, ^f+it^^ttJgP 3 9 1 (1, U 

li-jE-iB*^— ^^K^IBfik-rS (^f y^S 17 1) , f 
ib^jElJ^^-y/UCO— 04^0 3 5iC^"T 0 03 5CQCT 
T*li, iSj3RSStS*J^-0«B 3 5 0 0 k. Wg. (Te-L) <DM3 
50 1k. mS (Te-C) <Dffl 3 5 0 2 ^ M©:tijEjli« 

(DM3 5 0 3 ^^taH-e>ixXt^5o *Ty?S 1 7 IT* 
11. mmffiftH-VM 3 5 0 0 h P^S^OtSI 3 50 1 ^ 
^S^ffia3 5 0 2 k{C&mm<Dy>-*fr&8it$tlZ> 0 
[0 14 7] ftl:, iKS-if «l?fcHS5 3 9 1 11 
5^ O^T^S (Te-C) 0¥*&ffiTe-Ca£»|S1-<6 (^X^/ 
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l 7 3) o ^KjffljEiijSx-^yKO^ScoiOa 5 0 

x-://KZ>— #1£0 3 6 (C^-To 03 6<*>0!|-ertU ®E 
#-^<£>ffl3 3 6 0 0 £ . ^£Te-CO¥^ffiTe-Ca<0« 3 6 

ou, wa<oss#i&*Ma i l i (D^m I l i a <om 

3 6 o 2 £#&ttk*L-o>5o rr-cti, ^tWinE®^ 

t^ilf^ffl3 6 0 0lci®t, f+g£*X/c^gO 
sp*ttTe-CaS:»STe-C<05p*9ffl[Te-Ca<0«||3 6 0 1 |:S 

[0 14 8] ^ It, KM-W«RlFtttA3 9 1 11, ^SMt 

BEffir««iiB«6^#liiR«co^r. *<apJ?gL<b. 

I L | Srft^-rs (^ry^S 17 5). 0 1 

( r o t > x <d ^ g t e - l & ^ m ffl iE m m 7" — -? J V <D w s <o m 

3 5 0 1 frhm&M Ls 9JSSi#Jfe*HS I L I 

5 0 «-*stt3twff^ji6*nB i l i n ^m&iEmm 
r-y/isiDW&mftifottmvtm 3503 naftstt*. 
[0149] «ti-m^stti^3 9 1 

t&ttm I L I I L I a£ft-|?-r5 Uf^/S 

17 7). ^®]ffiiE®^^-^/U0DP^S^^ffi^ffl^ffi9 
3 5 0 3(Dr-^^^:tML, HfSRSS-CBfe-r 5 i: ejg 

#£&#ffi<o¥#j I L I all. ^BttiEBE^-y/KOM 

S3S#»6*t«f[ I L | <D¥**%m I L | a<DjS5 3 6 0 20^ 

[01501* It, ¥B*tjEiIf-^/H:k-68S 

mmmie-aucat. &9\mm&tbttm<D¥®t& I l | a 

0¥i$1fiT*fc£«3SS^fiall | L | afcftHU S^ftt 
DB 3 3lCl®t6 1^^S17 9), ^KlJiiEB 
If-y;KDggO?l$)I(Ol3 6 O 1 -tcSft-S-JlT-ti 

Ca4?|6^t^t*#5o £fc. #®J^iE®Sx-y/UO 
WSH^ite»<ul^¥*&ffi[^W3 6 0 2 fc««$jft,T^S 

zmmmmmaw \ l i a srns:t^t^ 5. 
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/U<D — gi^i3 7 {CTjt-T. 12 3 7 cD^T-fl. MS^ffl 
Te-allCa£>ffifl3 7 0 0 £ . $S$&S*Pfi£all | L | aCDfflg 3 
7 0 1 bfc&rthtlXb^Z> 0 

[0151] ±Xftn£tl1Z&m&Wme-a\lCate > * 
all | L I ate, MS«iEili»fc^LT«a53S®SrllJffi-f 

m^m^^s^^xm^^hth^o 
jo [o i 5 2] 6. mmmiE&m 

OSrffll^T. tf§jE*&3i!&©:gft3 9 5or)^SffliE§I5 2 0 8 
[0153] m&ffijEcD%im7 v-XtbZ> 0 

r^sisi), t> u &mm&<D&mm\^$m& 
^ a«*ttrt>5#iB*^# (r) . » (g) &t/w 

(B) ©^/v^tefictttfi^ ^Ii(D|SC 

*iti^S^I:tt, K*ttiL-C¥£j^KCa<D*«:W-* 
[0154] m^'r — ~ftv<n— W^&Wi 3 9 \c^ir 0 m 3 

9<DMX&. W\mffi.W\'¥'<Vffl3 9 0 0 t, * (R) COU 
^^fi<lrfett-r5fc^(D^<7)fl^ 3 9 0 (G) <D 

l/-<;uf ^Mt5fc^^^i3 9 0 2 i: x W (B) 
30 <D u-</wH<S:*&^-r5fc^^W^ffla3 9 0 3 t % IfiC 
^<a^*&^-r5fcie)^^g(DP 3 9 0 4 feffiHCOffi 
Sr»tti--5^a<)<ofe*a^«l|3 9 0 5 t. PJSLcofi^rfe 
jft*1-5fc«)WWS<0«3 9 0 6 ^ ^^SWjE^S^J: 

0»ESixfc^acc*»iWi-6fe«)O*jESg*w«3 

9 0 7 ir^KJte>^-C^-5o 

[0155] >>^{c^o^rii, • ^ • 

^<d iy^<^m^^<om 3901. m<om 3902 st/t 

<DM3 9 0 3^?>Bl^UUL-C^ffCS:W-W U ^KiSK 
Oga^«3 9 0 4l:«ftt6. ^f:, 9 0 

[0156] ^gtiiEa 2 0 811 temZft 0 *> 

3) . mm?"— ?/i'<D%mw}miz'z>\,^x<n k 

TU^^-yyKDPJg<Dffi3 3 9 0 6&t/felBcOffig 3 9 0 
5OSKi®*<0fTl-tt»LfcMaL&t/feffiHSr««-r 

50 [0 15 7] *LX, ^S^iEa5 2 0 8H 0 7 
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f^/S 185) 0 -tteloh. 08lC^LfcS^^S^ 
-^Oftfi«(Ol8 0 2&tfBJ!gl$8 0 3 CSBJfil 

[oi 5 8] ti, nw<a««h liwM-re^ 



a > 



^««jE«2 0 8I*, W6«HUa, ft&Ztltt JO 



CaRXtmmmD B 3 3 CM$ti/:ggS^ 
fflTe-allCaSrffl^-C, ^a£®?ff <7)ffi:E^g C C SrfH*-r 
-5 Urj/^S 18 7), tfijE^SCCIiKT^*{-<t 



I»3] 



Te-a 1 1 Ca 



CC = 



Ca 



Te-a I iCa 
Ca 



xC-C 



x | Sin<0U) I +C (26) 



xc 



(27) 20 



cc = 



Te-a 1 1 Ca 



Ca 



xC-C 



CC = Te " al<Ca XC 
Ca 

(2 8) S;ttO ^ 0 L ^ 9 0° <Dltllb<Dy£X&> 
■K (2 9) 5£f2 9 0° < 0 1 8 0° <Dltlto<D&,V 

hZ> 0 {fib. 8 L=H-H LaT*fc5o ¥MftHLa 

^fir--?^ (08) ^&R«.ttl LTffl^«. *M-#^> 

^rffltU 3BEft*3gS7 t --^ r /UOsp*S!fe*i^«8 0 7 
l-*3«*6* ^#77^^1188 0 6 (CO 2 d*£flk£JxT1o 

[0 16 0] (2 6) 5£7?;M (2 9) *Q;S]Ii«<£> 

[0161] ^fi«jE<*)«^«:ia 4 0 lcffi^;W^^-r o 

*C*>5o fe^7^y^f^^ib7 p 7^^^^^9 
0° <Dmmn, »Si3EtS:jEa«»T«fiUTV>5. 
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tt*5* (2 6) ^0^9U^90° (MttiXOUXfo 
9, (2 7) 9 0° < 0 1 8 0° <Dtz#><Di£X 

fc6 0 eU = H-HUa"C*>5, ¥*&fetiHUa 

I*. &*7»ffilE\zte\,>xm\<*t>ti1tmt:s W;ttfft:*: 

i&g.T—7fr (08) HR^iauffli^, {&u * 

Co^X^fy^S 2 1j5^^T5//S 4 5 (^f->y 
S43^R<) LTS^fi^-^i'&JBIc L N 

SKi*f«r-^/KO?*Sfe«oSI8 0 7 left It** 
Wc&7 7 ?<Dffl8 0 6 \C 0 1 ^Sft^ttTir^fT^ltSr 

[0159] — K*fll<D«« s 



¥^SCa, S¥IDB 3 3fctt*ASjh,fc»««ip«rr 
e-allCaSrffl^-C, 3KiB*^ti:E^£C C 6 

[Sfe4] 



X | Sin(0L) | + C (28) 



(29) 



30 [0162] ^lT^T7/S18 7Xli^f>^Sl 

cccofit^, mz-&mmT--7/\' (039) ica^-f* 

Ufy^S 19 1), ^IX, ±TCDiS^lCO^T^ 

(*^jy^S 19 5), — ^TcDiBSI-oi^TteS 
LfcS^ICfi. WL, IIEfgCC, fefiH&glrL 
GHSW^6RGBSPJ1^SE»U ^BRGB^l/^ 

40 7) , ^LX, !&1£mf&$:ffi1&&%hD B 3 5 U 

C*^ s/ ^ s i 9 9 ) . -ft*, r :xiHM 

db 3 5 iwfcH^-ari*^ ®$u^^as2 i oicaj^-r* J: 
5iatt«t^. M5iia2 i o icttj^-r*^ 

[0 16 3] £AJi<£>J: 5&&ftttjElcJ:Jxtf. — 

*<0#* • fgf&J^^-r^SSiPilTe-allCa^^ffl IXg 
5(? [0164) 7. HW^tilE 
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04 1 7bmm4 3 ^ffit^X. »fB3SB3MjESB 2 l 0 \z£ 
f4* — j&ffjKT ^***QfJSiffc$ tL5^&tw 

[0 16 5] 0 4 1 |:^«I7P- &U*0 4 3 K^r-T 
1 CMS, m&ffilE&2 0 8tC«fc 9^g*£iE£*L/cA 

^nftop^i^^tttm, ^nsp^Mt^ (* 

© R G Bdt»<0 l/^/Wfi^ t L S: W»t 5, 
Ztl&o El 4 2(DWX&. EiRS&B'J^-OffiM 2 0 0 t. 

oil ¥m{bi®^p scDw&mzfetto-tztiZKD^m 

<tm&<DM4 2 0 2 b. i^MPD^S^SM^t 
6fc^<D^^lJ^^^4 2 0 3 Q&n&mMi&P E<£> 
P^Sffi^»^-r6fc:^<D^$P^E^lJ^O«a4 2 0 4 ^ 
Rtt5« y y S 2 0 0 tft§ ^tl^P^f L li, SIR 

x-;//u(7>&SiS{iwffiB4 2 0 1 ir^^^n^o 

3 9 \Z7jk-t£ 0 l^fittlEgfl 2 0 8tf^ffl L/c®^^" 

(03 9) W0M^i3 9O6Or-^^^tti 
Its UiSlT — ^/U (04 2) <D*aJSiiI^cE>ffi8 4 2 0 1 

[0 1 6 6 j ft(cit$B»nas2 1 on. ^^iij^pco^ 

»<kiB«P SSrfPfiR-T-S (Xt^S 201) , mfe<0 
soiURffitt. II iff t-:/^ (0 4 2) cosp^bPififeP 

S<Dffl4 2 0 2 KS»$*b5 0 

[0167] ::^tti4 3 <Dm±&\^£titz%±m 

mtep tw-mtmi&p s k&mnztizz biz**. 
[0168] * L-cii«3awg&2 1 on. MftPO 

f&PD£f£/S-T5 Uf^S 2 0 3) Q -fftto*>, «i 

mm& p<ntbz> mM<ow.fr h ^tt^ii p s \zts vsm 

— ://u<0St#liffea>«|4 2 0 3 tnS«£*L6 0 04 30 

[oi6 9] ekic. $&n&m&2 1 on ^uh&pd 

U EttSSBfc (^r^S 2 0 5) . C<Df+ 

gf4, m&'r — 7 A* (04 2) 0^#®Jf&<D|$4 2 0 3 

<nm&£xto&i,xmm$kvf&-ftitift J &xz?>o 
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IBttSSfifcftitt-*-* Uf^S 2 0 7) 0 

a =all | L | a//* | L | (3 0) 

fflpttf ix | L | = 2, all | L | a= 4 Xhtltt. a = 2 

[oi7o] «i$B3finffi 2 ion, &m a t . tommy* 

P(DmmMb. i^I§PDO®$I^ffl^x, ttfc 

^z&mm\z<>\,^x£XTv>nwzmi&^. mn^mmm 

J0 PE£f£/£1-£ (^fs/yS 2 0 9) o 
PE=P+aXPD (31) 

t&mm&po&wimommmz-^ iMSPD^^t 

5 0 &31iteP^#lif!i<0M*ffif4 % uBS*? 1 — (0 

42) <D^mm^(Dm4 2 0 1 a><b> i^ispd^ 

S 0 tf^^tbfcftW^lJ^PE^^iii^ffin, BlRx" 

-y/U (04 2) <^)^$|5®^®^(Dffla4 2 0 4KSftS 
*0 ttffl (M5x!H£PD') ^Hill^^fixtV^o £fc 

mwtn\zn^mmibp tmftm&pu* <z»id*S:Slt 

[0171] (30) xt&tf (31) *tl4. A*iIHft<0 

StptlEDB 3 3 0«W£i|Mfiall | L 

[0172] Atim^mmm^. &n»mm 
x mp E<o®^mi-a#gi^^ai^BfiftS:f^j*L, 

50 B 3 5 (XT ^/^S 211) 0 ^^1^0 

3 9 \Z7jk-f X 5 M^fi*tiEgB2 0 8 75Sffiffi L/c®^f- 

— (03 9) <D&&<Dm3 9 0 b(D"f— ? t&&<D 

13 9 0 4 Wf"^ 1®^T — ^/U (0 4 2) 60® $|5 

3 5 ic^-r^o 

[0 17 3] SS&tiiEtfcjS («tta) 

14, *SLfcMiE«S[^gig^t<Ot<4*^/«c< X, 
<0»^tC^t>^:fc®?ISSiittall | L la^ffllt, 1® 

[0174] «±*»9B<OSt«SO»ffiS:RM L/ct5^ * 

5^ &w&ztiizmmztitz*>\ mz&. &^^])miE. u 
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[0175] Bl tC^L/cv^^Atg/St— Mtfc*) . 

[0 17 6] (f+iBl) A^iffilftico^rfe^^y 

TiKf+a^fh^L, ffiEfe#:7y <D«:£g!|Sffi£ LTE 

[0 17 7] (WE 2) «TESflSi:*6fe4B««^s fltT 
EA*j®«<oii9R;&sftfc#< t*Jx5fe«««T-*)5^ 30 

[0178] mm 3 ) ffimm$k<v&tem®<D&* 

'ffiEfi«««tf>fl<rESB 2 (D^igc<7) 3 ^BiTf5A^ilI^^® 

1 E®<£>;/n ^7 A 0 40 
[ 0 1 7 9 ] (WIS 4 ) ■W*»»4:*-«6-fe«-»*^«* 

tetg^g icfe^-r 6 * 7- y 7 & ts h \z a > e - ^ 

[0 18 0] (WE 5) lWIE»«E^^y^*5t^r, flft 
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t -r 6 w 15 4 ie <d y p ^ 7 ^ o 

[0 18 1] (ftlB6) flttES«£fe 

swei Eto^P^^ a g 

[0 18 2] (WE7) A^I«l:o^tfe*^yS:i 

riEtiigfiirfejWj-rsfeffis^fiaff^^^^^^. we 

S*^*6feffl««J^*ttS. ffiEA*Bi«0>'>fc< 
S&ftSlU MEfe#^y^ttE*flMt£ LTE*BB 

[0 18 3] (WE 8) WE*jE^^s/^lc*3lf^X, Hfr 
EA^®^^^lJ^(Dfe^(0{a^mEfeffiS*^^o^ 

o*afl[i!i«o TWE*ijEaiJpttS:«i*-re r t 

^t6Wfe7EtO7 p p^7A 0 

[0184] (WB9) A^M^^o^T U^ffUEfc 

te, □yt°a-^li, MEA^W^^^S®!^* 
K^iU^t ^r^tli-rs^-r y7t. ttEM7^f h 

!K2E»ilS*SrE«3SH«-»iWi-'5^-f hH^^M^ 
^y^, WEv't KCPii3Ro«-fe^<offli:BtrE#fe 

ICSotau Stt£«il$*«:Ett3S«lw»IA-r6 

ffi * -C iz ^ « tt -6-SfTE A «-G> # BB*<D- S« j> O 
<Offi^P>X*a<OSIirE^-f 9-f hlffisR^o^T^aKfe 
Etg^Mt-l&^-r^^^^^^. ^r^tT^^^fc^O^ 
[0185] (WE 1 0) fifE^>^ 7^ hU^^S^^r 
at*#V^ffl*ffiE«^^fi«HlfBlfl[«w«»L. J9E^ 



* 
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[ 0 1 8 6 J (WE l l ) A*iIifft«:1S»0>««[c#ffl 
» m £ ti X ^ 5 A M & ffi -T li |R t?*> 6 A All M m 

u fH&mmztem-rzxTvzrb. «je 

AMMm^fiJ'&o^tcS^^T, A^£fii££;ft,6gIS 
fESai^Sr^-rfiilSaTcoSSS^K^L, Et§ 

[0 18 7] (WEi 2) ^t^-*!^ MEMiS^ 

Q<D&ft&ffiiz^mmx&z&mmRzfii'#>WLi££tix 
srttisu mmm&<nmm^\,^xifim¥mx&<D¥#} 

^l^fT^Sfctf^WEl 1 ^7 
[0 18 8] (WEl 3) ffi&Ajimfafrffi&Xtfobm 

^^ti^^^^tsmm^^t^\mmRxfw]mm^mx 

T^ ^^^r^ bl-^ ^t'^-^tcllfr^^fc^WE 1 
[0189] (WE i 4 ) i«E1g?&o®igc<£>&* icoi> 

\z<>^x<n¥-®W&<D¥-®mRxfmm&&$:&» U IE 
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h-^fcfflESrtT 9 ^fy/^ & £ <b ^ V - 
<$M;i^fT£ii:5fc#><OWEl 3iB«c(D^n^7A 0 
[0 19 0] (WEl 5) A*IB»l::ol>T&g9J#«: 

$*^-r 5 i®® & mfe-t z> tc #> <n y * ^ ? a t* & o 
jo \z± vmtz&mm<D®\&Rtfffiummm<D&\'&bznn 

CRUMBS * WW U fa«^H(wt&j^-r5^-r s/^i:, 89 

k str be sbf <b ffitzmmm<D®i'& b <o>>t£ < b t> 

it^^fy^t, fflHEA*lilftdSja3(fi«ffix**>^fc*J 

[0 19 1] (WEI 6) A*Hfftfcoi>T^fi*&iE«: 
^t°^-^ flfrEA^H^cD«-li9B(0^a^ol.^T^ 

n&mmiEMfazm^m&ffiiEmmmbMm&& 
30 {z^i^xvfoftmbzm^xmmffiiE&M&nwi,. a 

[0 19 2] (f+El 7) feffi^lSHSrSf^K-e^Sd-t- 
[0 19 3] (WEI 8) iftid.mmxT y^\Z}o\,^X^ 

m e a ^ m m <o & m m <o & « <n m b «i e & & m m m b <n 
m<DJE&mz&vxm&ffijEmwm*mm-rz>z b 

[0 19 4] (WEI 9) ffiftm&V)&mmi$,<D&* 

zmwizw&iDm^mt&xfrzn 1 <Dmt&bwm<n&*>^ 

5^ 5feffiS«*s. ^-COflft3Efe«««<0«HE» 1 <Dmm<D 
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H0 4N 1/46 H0 4N 1/40 10 ID 

9/64 1/46 Z 

F*— -M#%) 5B057 CA01 CA08 CB01 CB08 CE03 

CE05 CE17 CH08 DA 17 DB06 

DC25 DC36 

5C066 AA11 CA09 EA05 ECOO EC02 

GA01 KD07 KE01 KE05 KE07 . _ 

KP05 
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